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with home and foreign con Io 
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pose of that. 


Out information bureau is a 
help to all our advertisers — we 
don’t pretend to say that we do |e 
not give them the preference, for 
we do. 


The export of American ma- 
chine tools was never so great as 
it has been in this year of ale 
times, 1896. What may it be in 
better times > 


The American Machinist is 
subscribed for and read by foreign 
engineers more than any other me- 
chanical paper. Make it your spe- 
cial representative abroad. It can 
and does go where your circulars 
and your agent cannot go. 


A liberal ad, well written and 
| well displayed, cannot fail to bring 
inquiries from interested people. 


This is all any advertising can 
be hs to do; and it is alla 


real, live, hustling business man 
ep Ve 9 
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Power or Hand 
For Sietet taal Makers’ 


P LAN E Experimental Work. 


Capable of doing the Best and Finest Work. 
Has all the 
2. improved 
features of 
the highest 
grade 
Planers. 
alles 
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Established 1866, 


ot 


John Adt & Son, 


F, B. Shuster, Prop. 


ch 
700 to 720 State Street, 
New Haven, Conn., 
U.S. A. 


aa 
Leading Builders of Automatic 
Wire Straightening and Cutting 
Machinery, Automatic Sheet Metal 
Straightening and Cutting Machinery 
for straightening and cutting wire 
and sheet metal to accurate lengths 
direct from the coil. 
Ca) 


Machinery and Tools for the manu- 
facture of Hardware, Bicycle, Sheet 
Metal, Saddlery and Wire Goods. 
Special Automatic Wire and Sheet 
Metal Forming Machinery. . Blank- 
ing, Drawing and Combination Dies. 
Sub-press Drop and Forming Dies 
and Tools. . 

Aa 


Send for Red Catalogue 66, 





MOFFET PORTABLE DRILL. 


UNSURPASSED 
ASA 


REAMER. 


Weighs 48 lbs. and 
drills from \¢ to 
24 inches diam- 
eter. 


RUNS WITH STEAM 
—OR— 


COMPRESSED AIR. 











Will work in any 
position. ae 
% 


Manufactured by 
os J. G. TIMOLAT, 
“ACMA 465.467 W. Broadway, 


Send for Circular. 
| WEW YORK. 






ENGLAND 
CHAS. CHURCHILL & CO., Ltd., 
21 Cross St., Finsbury, ‘London, Ec 


AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


GAS BLAST FURNACES AND 
HIGH PRESSURE BLOWERS. 
| ETD Bo * 
For the economical generation and systematic 
application of heat. 
AAA 


80 Nassau Street, NEW YORK. 








R. Mushet’ 


SPECIAL AND TITANIC STEELS. 


es 
somal OF 
EXCELLENCE. 


B. M. Jones & Co. 


BOSTON and NEW YORK. 





AGENTS < 





AUSTRIA, 


UNIVERSAL AND PLAIN GRINDING MACHINES 


IN THE FOLLOWING SIZES: 


No 1 Swings . in. takes 0 in between centers. No, 4 Swings 12 1n., takes bn in, between centers. 
30 ‘ 4a 16 

“ 3 “ 13 “ « 42° “ “ “5 “ 99 « “ = “ 

“B, & 16 “ 49° “ “ “ 6 “ 99 « “ 144 ¢ 


Send for full particulars to Landis Bros., Mfrs., diceiieem, Pa., U.S.A. 


( Enotanp, CHAS, CHURCHILL & CO., Lrv., London and Birmingham. 
France, AD. JANSSENS, 16 Place de la Republique, Paris. 
Germany, SCHI Cc HARDT & sc HU TTE, 59 Spandauerstrasse, Berlin. 


17 Breitgasse, Vienna. 





WE OR PARTS OF MACHINERY OF ANY KIND. 
ESTIMATES. WRITE TO 
BUILD H é N é RY... P. WETHERILL MACHINE CO- 
CHESTER, PA. 





4 gia ng: 
-MAGHINISTS = % 
h SUPPLY 60. S 


WE Gaye} 


DEALERS IN A FULL LINE OF 


Machinists’, Mill and Railway Supplies, 


15 and 17 South Canal Street, CHICAGO, U. S. A. 


MORSE TWIST DRILLS, 
KEARNEY & FOOT’S FILES, 
WILEY & RUSSELL’S LIGHTNING SCREW PLATES, ETC. 
BILLINGS & SPENCER’S WRENCHES, ETC. 


SEND FOR 
CATALOGUE “8B.” 








New 20-in. 
Combination Drill, 


A mostvaluable machine for gen- 
eral use. Ask for Drill Book C, 


Sibley & Ware, S. Bend, Ind. 











Patent Carrying Track 


OVERHEAD 
TRAMWAY 


for Mills, Foundries, Machine Shops, or for 
Merchandise. Send for Book, 


The Coburn Trolley Track Mfg. Co., 
- HOLYOKE, MASS.., 












A STRAIGHTENING MACHINE 





That will straighten finished drills, taps, reamers, shafts or nn eae which 


have become crooked by hardening, key-seating or accident. 
to use and will save its cost in a short time. 


Always ready 
Three sizes. 


Write us for Descriptive Circular No. 11 and Prices. 





F. W. Luscomb Machine Co., New Bedford, Mass. 





Do YOUR THRUST COLLARS HEAT ? 





Why not Save Trouble, Time and Oil 





BY USING 
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HUB BALL BEARINGS? : 


POOCOOO OOO OOOOOOOOOOOOOOOOOOOOOOOOOSOOSOSOOOOOOOES 


Cheap. Durable. 


Effective. 
THE BALL BEARING CO., 





For All Sizes of Shaft. 
Write for Circular and Price List. 


ereececee 


100 Norway St., BOSTON, Mass, 
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B 4 Fi > ‘ 
uyers’ Finding List. 
Adding Machines. 

Grant Calculating Mach 
Air Compressors. 

Rand Drill Co., New York 
Asbestos Cement Felting. 

Johns Mfg. Co., H. W., New York. 


Balls, Steel. 


Cleveland Machine Screw Co., Cleveland, O. 
Bearings, Anti-Friction, 
Ball Bearing Co., The, Boston, Mass. 
Hyatt Roller Bearing Co., Newark, N. J. 
Mossberg Mfg. Co., Attleboro, Mass. 


Belt Dressing. 
Dixon Crucible Co., Joseph, Jersey City, 
Bicycle Tools. 
Bickford Drill & Tool Co., Cincinnati, O. 
Bliss Co., E. W., Brooklyn, N.Y. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Mach. Screw Co., Cleveland, O. 
Davis & Egan Mach. Tool Co., Cincinnati, O, 
Ferracute Machine Co., Bridgeton, N. J. 
Garvin Machine Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
Lodge & Shipley Machine Tool Co., Cincin- 
nati, O. 
McCabe, J. J.,. New York. 
Mossberg Mfg. Co., Attleboro, Mass. 
Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York 
Wilkinson Co., The, Chicago, Ill 


Blowers. 
American Gas Furnace Co., 
Buffalo Forge Co., Buffalo, 
Cooke & Co., New York. 
Roots, P. H. & F. M., Connersville, 
Sturtevant Co., B. F., Boston, Mass. 


New York 
N. Y. 


Ind, 


Boilers, Steam. 
Weston Engine Co., 
Bolt Cutters. 
Acme Machinery Co., 
Davis & Egan Machine 
Dawson & Goodwin, Chicago, 


Painted Post, N. Y. 


Cleveland, O 
Tool Co., 
lil. 


Detrick & Harvey Machine Co., Baltimore,Md. 
Hill, Clarke & Co., Boston, Mass. 

National Machinery Co., Tiffin, O. 

Pratt & Whitney Co., He artford, Conn 
Prentiss Tool & Supply Co., New York. 
Reece, Edw, J., Greenfield, Mass. 

Sellers & Co. inc., Wim. “ed eee Pa. 
Strelinger & Co., Chas. » Detron, Mich 
Webster & P erks Tool ct o., Springtield, O. 
Wells Bros. & Co., Gre enfield, Mass. 


Wiley & Russell Mfg. Co., Greentield, Mass. 


Books. 
Audel & Co., Theo., 
Baird & Co., Henry Carey, 
Grant Gear Works. Boston, 
Henley & Co., Norman W., New York. 
Newark Machine Tool Co.. Newark, N. J. 
Philadelphia Book Co., Philadelphia, Pa? 
Practical Publishing Co., East Orange, N, J. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wiley & Sons, John, New York. 

Boring and Turning Mills. 
Betts Machine Co., Wilmington, Del. 
Bickford Drill & Tool Co., Cincinnati, Q. 
Bullard Machine Tool Co., Bridgeport, 
Davis & Egan Machine Tool Co , Cincinnati,O 
Niles Tool Works Co., Hamilton, O 
Prentiss Tool & Supply Co., New York. 


New York, 
Philadelphia, Pa. 
Mass. 


Sellers & Co., Inc., William, Philadelphia, Pa, 
Boxes. 

Prvyibil, P., New York 
Bushings. 

New Process Raw Hide Co., Syracuse, N. Y. 
Calipers. 

Brown & Sharpe Mfg. Co., Providence, R. I 

Standard Tool Co., Athol, Mass 

Strelinger & Co., Chas. A., Detroit, Mich. 


Wilkinson & Co., A. J Mass. 
Cams. 


Newark Machine 


, Boston, 


Tool Co,, Newark, N. J. 


Castings, Iron. 


Builders Iron Foundry, Providence, R. I. 


Leland & F aulconer Mfg. Co., Detroit, Mich 
Shriver & Co., T.. New York. 

Cements, Etc,—Fire-proot. 
Johns Mfg. Co., H. W., New York. 


Centering Drill. 
Slocomb & Co., J. T., 
Chucks, Drill. 


Almond, T R., Brooklyn, 
Cushman Chuck Co., 
Dawson & Goodwin, 
Hoggson & Pettis Mfg. Co.. 


Providence, R. I. 


i 2 

Hartford, Conn, 
Chicago, Ill 

New Haven, Conn 


ine Co., Boston, Mass. 


N. J. 


A BOOK OF TOOLS 


‘*Having had con- 
siderable experience in 
getting out Tool cata- 
logues, let us say to you 
that the best and finest 
catalogue we have seen 
up to to-day, is ‘A 
Book of Tools.’ 
MontTGoMEry & Co., 

New York.” 

It is very clever in Montgomery & Co., to 
pay us this handsome compliment, but then 
they’re clever people, and the Book of Tools 
is a clever catalogue. It contains 550 pages, 
over 2,000 illustrations, and is the most com- 
prehensive work of its kind ever issued. It 
is invaluable to the buyer and user of tools, 
and will be se nt _post- -paid to any address 
upon receipt of 25 cents in stamps. 


CHAS. A. STRELINGER & CO. 
DETROIT, MICH. 


en srecuincere@: 
ETROIT MV 
U.S.A 














Cincinnati, O. 


Conn. 


McFADDEN 
APSE DIES} 


m aa 


PHILADEL a as PA. 


No. 722 Arch St., 








The reputation of our gears 
for superior excellence is now 
firmly established. Our Patent 
Raw Hide Bushings, though not 
as yet so well known, are equally 
meritorious. Inquire about them. 
THE NEW PROCESS RAW HIDE CO., 

SYRACUSE, N. Y., U. S.A. 





Series of Upright Drills. 








Back Geared, etc. 

Arranged for rapidity 

in work and economy 
of space. 

Each Drill entirely 

independent. 


Send for 
Catalogue. 


1995 Ruby Street, 
Rockford, Il. 


W. F. & JOHN BARNES CO., 
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Chucks, Drill—Continued. 


Horton & Son Co., E., Windsor Locks, Conn. 

Morse Twist Drill & Machine Co, New Bed- 
ford, Mass. 

Oneida Mfg. Chuck Co., ng ag N. Y. 

Pratt Chuck Co., Clayv ille S & # 

Prentiss Tool & Supply Co.. New York. 

Skinner Chuck Co., New Britain, Conn. 

Trump Bros. Machine Co., Wilmington, Del. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 

Whiton Machine Co., E., New London, 
Conn. 


Chucks, Lathe. 


Cushman Chuck Co. 

Dawson & Goodwin, Chicago, Ill 

Hoggson & Pettis Mfg. Co., New Haven, Conn. 

Horton & Son Co., E.. Windsor Locks, Conn. 

National Chuck Co., New York 

Oneida Mfg. Chuck Co., Oneida, N. Y. 

Pratt & Whitney Co., Hz panes, Cc onn. 

Pratt Chuck Co., Clayville, 

Prentiss Tool & Supply Co. Ne w York. 

Skinner Chuck Co., New Britain, Conn 

Whiton Machine Co., D. E., New London, 
Conn. 


, Hartford, Conn 


Chucks, Tapping. 


National Chuck Co., New York. 


Clutches, Friction. 
Bliss Co., E. W., Brooklyn, N. Y. 
Evans Friction Cone Co., Boston, Mass. 
New Haven Mfg. Co., New Haven, Conn. 


Condensers. 


Conover Mfg. Co., New York, 
Couplings. 
Patterson, Gottfried & Hunter, New York. 
Stuart’s Foundry and Machine Works, R. 
New Hamburgh, N. Y 


J.» 


Coverings, Non-conducting Pipe & Boiler. 
Johns Mfg Co., H. W., New York. 


Cranes. 
Harrington, Son & Co., E., 
Maris Bros., Philadelphia, Pa 
Prentiss Tool & Su ee Co., New York. 
Sellers & Co., Inc., Wm. Philadelphia, Pa. 


Cutting-OfF nctithen 


Armstrong Mfg. Co., The, 
Hill, Clarke & Co., Boston, 
Hurlbut-Roygers Mach.Co., 


Philadelphia, Pa. 


Bridgeport, Conn. 
Mass. 
So Sudbury. Mass, 


Dies, Screw Cutting. 
Acme Machinery Co., 
Besly & Co., Chas. H., Chicago, Il 
Detrick & Harvey Machine Co., Baltimore,Md. 
jones & Lamson Machine Co . Springtield, Vt. 
Montgomery & Co., New York 
Pratt & Whitney Co., Hartford, 
Strelinger & Co., Chas. A., Detroit, 
Wiley & Russell Mfg. Co., Greenfield, 


Orawing Instruments, Etc, 


Alteneder & Sons, T., Philadelphia. Pa 
Keuffell & Esser Co., New York 
Drilling Machines. 

Adt & Son, John, New Haven, Conn, 

Aurora Tool Works, Aurora, Ind 

Barnes Co.. W. F. & John, Rockford, [11 

Baush & Harris Machine Tool Co, Holyoke, 
Mass 

Betts Machine Co., Wilmington, Del. 

Bickford Drill & Tool Co., Cincinnati, O. 

Blaisdell & Co., P., Worcester, Mass. 

Dallett & Co., Thos. H., Philadelphia, Pa 

Davis & Egan Machine Tool Co., The. Cincin- 
nati, O. 

Dawson & Goodwin, 

Dietz, Schumacher & Boye, Cincinnati, O. 

Dwight Slate Machine Co., Hartford, Conn, 

Fitchburg Machine Works, Fitchburg, Mass. 

Foote, Barker & Co. Cleveland, O. 

Fox Machine Co.. Grand Rapids, Mich. 

Garvin Machine Co., New York 

Gould & Eberhardt. Newark, N. J. 

Hami ww O 


Cleveland, O, 


Conn, 
Mich, 
Mass. 


Chicago, Ill 


Hamilton Machine Tool Co., 
Harrington, Son & Co., E., Philadelp , Pa 
Hill, Clarke & Co., Boston. Mass. 


McCabe, J. J.. New York. 

Mewer Tool Co, Portland, Me. 
Montgomery & Co., New York 

Mossberg Mfg. Co., Attleboro, Mass. 
New Haven Mfg. Co., New Haven, Conn, 
Newton Mach. Tool Works, Philadelphia. 
Niles Tool Works Co., Hamilton, O, 
Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hé urtford, Conn. 
Prentiss Tool & Supply Co., New York. 
Quint, A. D., Hartford, Conn, 


Pa. 


Sellers & Co., Inc., Wm., Philé adelphia, Pa, 
Sibley & Ware. South Bend, Ind. 
Strelinger & Co., Chas. A.. Detroit, Mich, 


Stover Novelty Works, Freeport, Il. 
Timolat, J. G., New York. 

Warner & Swasey. Cleveland, O. 

Wilkinson & Co., A. J., Boston, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 


Drill Gage. 


Wyke& Co., J., East Boston, Mass, 
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Drill Rods. 
Abbott, Wheelock & Co.. Boston, Mass 
Crescent Steel Co., Pittsburgh, Pa. 

Drills, Twist. 
Besly & Co., Chas. H., Chicago, Il. 
Cleveland Twist Drill Co, Cleveland. O 
Machinists’ Supply Co., Chicago, Il. 
McFadden Co., Philadelphia, Pa 
Montgomery & Co., New York. 
Morse Twist Drill & Machine Co., 

ford, Mass. 

Drep Forgings. 

Wyman & Gordon, Worcester, Mass. 


New Bec - 


Dynamos. 
Crocker-Wheeler Electric Co., New York, 
General Electric Co... New York 


Dynamos, Nickel Plating. 
Diamond Machine Co., Providence, 

Electric Machinery. 
Crocker-Wheeler Electric Co., New York. 
General Electric Co., New York. 


Elevators. 
Albro-Clem Elevator Co., Philadelphia, Pa, 
Bmery Wheels. 
Besly & Co., Chas. H., Chicago, II 
Diamond Machine Co., Providence, R. I. 
Montgomery & Co., New York. 
Norton Emery Wheel Co., Worcester, Mass, 
Sterling Emery Wheel Co., Tiffin, O. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Engines, Gas and Gasoline. 
Kane & Co., Thos., Chicago, Il 
Otto Gas Engine Works. Philadelphia, Pa. 
Pierce Engine Co., Racine, Wis. 
Prouty Co., The, Chicago, I], 
Springfield Gas Engine Co., Springfield, O. 
Webster Manufacturing Co., Chicago, IIl 


Wolverine Motor Works, Grand Kapids, Mich. 


Engines, Steam. 
Ames Iron Works, Oswego, N Y 
Buffalo Forge Co., Buffalo, N. Y. 
Forbes & Co., W. D., Hoboken, N. J. 
Frick Co., The. Waynesboro, Pa. 
Keystone Engine & Mach. Works, Phila., Pa 
Sturtevant Co., B. F.. Boston, Mass. 
Weston Engine Co.. Painted Post, N. Y. 
Wetherill Machine Co., James P., Chester, Pa 
Feed Water Heaters and Purifiers. 
National Pipe Bending Co., New Haven, Conn 
Taunton Locomotive Mfg. Co., 
Files. 
Arcade File Works, New York 
Besly & Co,, Chas. H., Chicago, Ill. 
Machinists’ Supply Co., Chicago, Ill. 
McFadden Co., Philadelphia, Pa. 
Montgomery & Co., New York 
Nicholson File Co, Providence. R. I. 
Strelinger & Co., Chas. A., Detroit, Mich 
Fire-proof Construction Materials. 
Johns Mfg. Co., H. W., New York 
Forges. 
Buffalo Forge Co., Buffalo, N. Y 
Sturtevant Co, B. F.. Boston, Mass, 
Wilkinson Co., The, Chicago, I 
Friction Cones. 
Evans Friction Cone Co., Boston, Mass, 
Farnaces. 
American Gas Furnace Co., New York 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gages. 
Brown & Sharpe Mfg. Co., Providence. R. I 
Coffin & Leighton, Syracuse, N. Y. 
Pratt & Whitney Co., Hartford. Conn. 
Wyke & Co.. J., East Boston, Mass. 
Gear Cutters. 
Brown & Sharpe Mfg. Co R. &. 


Providence, 


Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass 
Hill, Clarke & Co., Boston, Mass 


McCabe | J... New York. 

Pratt & Whitney Co, Hartford, Conn 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc., Wm , Philadelphia, Pa 


Whiton Mach. Co., D. E., New London, Conn 
Gears. 
Bilgram Hugo, Philadelphia, Pa 


Boston Gear Works, Boston, Mass 
Brown & Sharpe Mfg. Co., Providence, R. I 
Grant Gear Works, Boston, Mass. 
New Process Raw Hide Co., Syracuse, N. ¥ 
Shriver & Co., T., New York. 

Graphite. 


Dixon Crucible Co., Joseph, Jersey City, N. J. 


Grinding and Polishing Machines. 
Besly & Co., Chas. H., Chicago, II. 
Brown & Sharpe Mfg. Co., Providence, R. I 
Builders Iron Foundry, Providence, R. I 
Diamond Machine Co., Providence, R. I. 
Garvin Machine Co.. New York 
Hill, Clarke & Co., Boston, Mass. 


NEW HAVEN MFG. CO.» 


Manufacturers of 


Slotters, 
Planers, 
Lathes, 

¥ Drills, etc. 












NEW HAVEN, 
CONN. 


Catalogue AC. 








MBINED DRILL AND COUNTERSI| 
FOR CENTERING LATHE WORK, 


— J.T. SLOCOMB 


& 
PROVIDENCE,R.1. U 








Taunton, Mass, | Machinery and Machine Supplies 


160 Oliver #t., 





and General Line 
of Machine Shop 
Tools, 


Hill, Clarke & Co. 


160 Oliver Street, 
BOSTON. 
16 So. Canal Street, 
CHICAGO. 


Grindstone Trowehs 


for Machine Shops. 


Hill, Clarke & Co. 
BOSTON. 
16s. Canal St., Chicago. 


Upright Drills 


and General Line of Machine 


Shop Tools. 


HILL, CLARKE & CO. 


160 Oliver Street, BOSTON, 


16 5. Canal St., Chicago. 








tinuous Drawing Machinery 
drawing all kinds and sizes of wire by multiple diea, 


THE WATERBURY MACHINE CO., 


Waterbury, Conn., 
Owners U. S. Patents Bolton Con- 
Modern machines for 


WIRE 











Prouty Electro- 
Gasoline Engine. 


When you buy an Engine buy 
the best. 
It costs a few cents to write to us 
it saves you several hundred 
to hear from us. 


The Prouty Company, 


fh 
& — ¢ 334 Dearborn St., Chicago. 





Catalog of 





its Care 
and Repair. 


he Bicycle: 


ILLUSTRATIONS 92 
80 Pice "" 25cte. 
Mailed on receipt of the price in 


Mechanical and Eke 


Philadelphia Book Co., (9 S. 9th St., Phila., Pa. 


oin or stamps 


ical Books free 





Grinding & Polishing Mach.—Con’d. 


Landis Bros., Waynesboro, I 


Leland & Faul ner Mfg. ¢ , Detroit, M 
Norton Emery Wheel Co., Worcester, Ma 
Prentiss ‘1 & 5S | Co., New \ 
sellers & Co, lt W r idely Pa, 
strelinger & ( ( is. A Detroit, M 
Wells B 3. & 4 Gre eld, Mas 


4rinders, Center. 


Barker & Co, W i Cincinnati, O 
Diam i Ma © 4 e.K. I 
Leland & Fat one Mfg Co., Detr tx 
Trump Bros. Mac ( W ilmingt 
Grindivg Machine, Cock. 
Foote, Barker & Co., Cle 
‘arinding Machine, Cutter. 
Brown & Sharpe Mfg. Co., Providencs 
Cincinnati Milling Ma e Co., Cincinnat 
Davis & Egan Mac e Tool Co., The, Cit 
nati, UO 
Dawson & G iw ( zo, 
Dian Ma ( P lence, R, I 
Foote, Barker & ¢ ( ind, O 
Garvin Mac e \ New York 
Hill, Clarke & ( _ BR Mass 
Norton Emery Whe Worcester, Ma 
Pratt & Whitney ( Hartford, Cont 
Prentiss Tool & Su vy Co., New York 


Grinding Machines, Universal. 
Mfg. Co., Providence, R 
( P1 ence, R, | 


Waynesboro, Pa 


Brown & Sharps 
Diamond Ma 1 
Landis Bros., 


Hack Saws, 
Besly & Co.. Chas. H.. ¢ 
Montgomery & C« 
QO. & C. Co., ¢ ago, | 
stover Novelty Wor Freeport, ll 
Strelinger & Co., Chas. A, 
Hammers, Drop. 
Bliss Co., E. W., Brooklyn, N. \ 
Long & Allstatter C« lian 
Miner & Peck Mfg. Co., Ne 
Mossberg Mfg. Co., Attleboro, Mass 
Pratt & Whitney Co., Hartford, Conn 
Vrentiss Tool & Supply Co., New York 
Stiles & Fladd Press Co... Watertown. N 


Stiles & Parker Press Co, B kly 


©) 


v Haven, ¢ 


Y 


Hammers, Power. 
Bremer Machine Co (ys J., Kalamazoo, 
Hill, Clar & Co., Bost« Mass 
Hangers. 
Pryibil, P 


Selle 


Hoists. 
Harrington, S 
Maris Bros., P 
Sellers & Co., Inc 

flydraulic Machinery. 
rhe Watson-St 1 Co., New 


mm & ¢ _E., P 
ladely a, Pa 


» Wm, P 


indicators. 
Ash t Mfg. ¢ Phe New 


injectors. 
Penberthy Injector C« Detroit 
Sellers & Co., Ir me ',' - ladelp! a, Pa 


Jacks, Leveling. 
Newar! Ma I (Ceo. & wark, N 


Keyway Cutter. 
Baker Bros., Toledo, O, 
Lathes (see also Turret Lathes). 
Barnes ( , W. PF. & J n, Rockford, Ill 
Blaisdell & Co., P., Wor ter, M 
Bradford M ( Phe, Cir i 
Brown & Sharpe , 
Bullard Ma e Tool Co., Bridgeport, ¢ 
Davis & Egan Machine Tool Co., The, 


ass 


i ‘) 


Niles Tool Works 
Pratt & Whitney ¢ ford, 
Prentiss Tool DI . New 
Reed Co., F. E., Wor Mass 
Sebastian Lathe Co., Cincinnati, O. 
Sebastian-Ma ( 
Sellers & Co., Inc., Wm., 
Seneca Falls Mfg. Co.. Senex 
Stark, John, Boston, Mass 


onn 


York 





a Falls, N. Y 


ss. 


I 


onn,. 


Y 


Mich. 


rs & Co., Inc., Wm., Philadelphia, Pa 


hiladelphia, Pa, 
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Laundry Machinery. 
Wilson Lat y Mach’y Co., ¢ 
Machinists’ Tools and Supplies. 
Machinists’ Supply Co., Chicago. 


Montgomery & Co., New York 
Patterson, Gottfried & Hunter, 


olumbia, Pa. 


Ltd, New 
Tool Co., Athol, Mass 
salt Pool Co., Athol, Mass. 
mttiag Attachment, 
Adams Co., The, Dubuque, 
Milling Cutters. 


Brown & Sharpe Mfg. Sn 
Cincinnati Milling Mac hine Co. 
Erlandsen, J.. New York. 


lowa 


Prov idence, R. 1. 
, Cincinnati. O. 


Garvin Machine Co., New York. , 
Reinecker, J. E., Chemnitz-Gablenz, Ger- 
many 
Milling Machines. 
Brown & Sharpe Mfg. Co., Providence, R. ] 


Cincinnati, ©). 
The. Cincu - 


Cincinnati Milling Machine Co., 
Davis & Egan Machine Tool Cuw., 
nati. 0. 

Forbes & Co., W. D.., 

Garvin Machine Co., 

Hill, Clarke & Co., Boston, Mass 

Leland & Faulconer Mfg, Co., Detroit, 

McCabe, J. J.. New York. 

Newton Mach. Tool Works, Philadelphia, Pa. 

Niles Tool Works Co., Hamilton, O 

Niles Tool Works Co . New York. 

Ott. Mergenthaler & Co., Baltimore, Md. 

Pratt & Whitney Co., Hartford, Coun. 

Prentiss — & Supply Co., New York 

Reed Co. Worcester, “Mass. 

Sellers & ‘¢ oO. Ine. Wm., Philadelphia Pa. 

Waterbury-Farrel Foundry & Machine Co. 

Waterbury, Conn 

Motors, Electric. 

Crocker-Wheeler Electric Co... New York, 

Dallett & Co., Thos. H. Philadelphia, Pa. 

General Electric Co., New York. 
Needle Wire. 

Abbott, Wheelock & Co., Boston, 
Packing. 

Jenkins Bros... New York 

Johns Mfg. Co., H. W., New York. 
Paints, Fire-proof. 

Johns Mfg. Co., H. 
Patent Attorneys. 

Bacon, L. Seward, Washington, D. C. 

Bates. H. H.. Washington, D. Cc, 

Dyer & Driscoll, New York. 

Wedderburn & Co., John, Washington D. C 
Pattern Letters. 

Montgomery & Co, 


Hoboken. N. J 
New York. 


Mic} 


Mass. 


W., New York 


New York. 


Wells, Heber, New York. 
Perforated Metals. 
Harrington & King Perforating Co., The, 
Chicago, I]. 
Phosphor Bronze. 
Phosphor Bronze Smelting Co., Ltd., Phila- 


delphia, Pa. 
Pipe, Bent. 


National Pipe Bending Co., New Haven, Conr 


’ 


Pipe Cutting and Threading Machine. 


Armstrong Mfg. Co., The, Bridgeport, Conn 

Curtis & Curtis, Bridgeport. Conn. 

Dawson & Goodwin, Chi , i 

Detrick & Harvey M: whine Co. Baltimore, 
Md. 

Hill. Clarke & Co., Boston, Mass. 

National Machinery Co.. Tiffin. O. 


Yonkers. N Y. 
Greentield, Mass. 
Ce.. Gree nfield. Maas. 


Saunders’ Sons, 

Wells Bros. & Co, 

Wiley & Russell Mfg 
Pipe Fittings. 

Kelly & Jones Co., The, New York. 
Planer Centers. 


Fay & Scott, Dexter, Maine 


Vianers. 
Betts Machine Co., 
Davis & Egan Machine 

nati, UO 

Dawson & Goodwin, Chicago, Ill. 
Detrick & Harvey Mach. Ce Baltimore. Md, 
Fitchburg Machine Works. Fitchburg, Mass. 
Flather & Co, N ashua, N. H. 
Garvin Machine Co., New York. 
Gray Co, G. A. Cincinnati, O. 
McCabe, J. J, New York. 
New Haven Mfg. Co., New Haven. Conn. 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York 
Pratt & Whitney Co, Hartford, Conn 
Prentiss Tool & Supply Co., New York. 
Sellers & Co, Inc., Wm, Philadelphia, Pa 
Wilson, W. A., Rochester, N. Y. 


Polishing Wheels. 


Builders Iron Foundry 
Diamond Machine Co., 


Wilmington, Del, 
Tool Co., The, Cincin- 


Providence, R. I. 
Providence, R. I. 





CRANT 
CEAR 
WORKS. 


Gear Wheels and Gear 





Cutting. Keady - made 
Gears. 
Treatise. $1.00. Catalog free, 
THREE TULLY EQUIPPED SHOPS, 


BOSTON, 6 Portland Street. 
PHILADELPHIA, 125 South Eleventh St. 
CLEVELAND, 86 Seneca Street. 





FIRTH ANNEALED cee, 
TOOL STEEL ror sate searincs. 


SUPERIOR TO ALL OTHERS. 


ABBOTT, WHEELOCK & COMPANY, 


AGENTS, 


New York, Boston and Chicagoe 








° 
v 
r 
z 
< 
« 
g 

Z 


SE NO FO 








Scroll Saws. 


TRUMP BROS. MACHINE CO., Mfrs., 
WILMINGTON, DELAWARE, U. S. A. 


For sale by 


Charles Churchill & Co., tta., 
LONDON, ENC. 


BEVEL GEARS 


Cut Theoretically Correct. 
Special facilities for cutting worm 
wheels. 
HUGO BILGRAM, 


Machinist, 




















MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison fer Accuracy with all others. 
EVERY SCALE QUARANTEED SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 








4 


: Stover 
Friction 
Drills 


Stover Novelty Works, 
2223 River St., Freeport, Ill. 


e 






3 






e 











BOOK 
FREE 






‘e ‘hm & & & & 























C. W. BURTON, London, Eng. 








Presses, Dies, Etc. 
Adt & Son, John, 
Bliss Co E W., Brooklyn. N. Y. 

Bremer Machine Co, G. J.. Kalamazoo, Mich. 
Ferracute Machine Co. Bridgeton, N. J 
McCabe, J. J.. New York 


New Haven, Conn. 


Mossberg Mfg. Co., Attleboro, Mass. 

New Doty Mfg. Co., Janesville. Wis. 

Stiles & Fladd Press ¢ o., Watertown, N. Y. 
Stiles & Parker Press Co.. Brooklyn, N. Y 


Toledo Machine & Tool Co., The, Toledo, O. 


Pamping Machinery. 
Deane Steam Pump Co., 
Wetherill Machine Co., James P.. 


Holyoke. Mass. 
Chester, Pa 
Panches and Shears. 
Bliss Co, E. W.. ereeye. mY. 
Bremer Machine Co., G. J., i? imazoo. 
Buffalo Forge Co.. Buffalo. 
Davis & Egan Mac hine Tool c o., Cincinnati.O. 
Long & Allstatter Co.,, Hamilton, O 
McCabe, J. J., New York. 
Mossberg Mfg. Co., Attleboro, Mass. 
New Doty Mfg. Co., Janesville, Wis. 


Mich 


Waterbury-Farrel Foundry & Machine Co., 
Waterbury Conn. 
Watson-stillman Co., The, New York 
Raw Hide. 


New Process Raw Hide Co., Syracuse. N. Y. 
Reamers. 
Cleveland Twist Drill Co., Cleveland, O. 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 
Ott, Mergenthaler & Co., Baltimore, Md 
Pratt & Whitney Co., Hartford, Conn. 
Wiley & Russell Mfg. Co., Greenfield, 
Riveting Machine, 
Adt & Son, John, 
Rock Drills. 
Rand Drill Co, 
Rolling Mills. 
Mossberg Mfg. Co., 


Mase. 


New Haven, Conn. 


New York. 


Attleboro, Mass. 


Roofing, Asbestes. 
Johns Mfg. Co., H. W., New York. 


Rules, Graduated Steel. 
Coffin & Leighton. Syracuse, N. Y 
Darling. Brown & Sharpe. Providence, R. lL. 
Sawyer Tool Co., Athol, Mass 
Standard Tool Co., Athol, Mass. 
Wyke & Co., J., East Boston, Mass. 
Saws. 
Q. & C. Co., Chicago, Ill 
Sawing Machines, Metal. 
QW. & C. Co., Chicago, III. 
Schools. 
Columbia University, New York 
International Correspondence Schools, Scran- 





ton, Pa 
Screw Machines (see Turret Lathes). 
Screws, Machine. 
Cleveland Machine Screw Co Cleveland, O 
pe 2a Pll .-N.H 
Mckadden Co.. lelphia, Pa. 
hasan Machine Screw Co.. Worcester 
Mass 


Screw Plates. 
Machinists’ supply Co., Chicago, I 
Reece, Edw. J.. Greenfield, Mass 
Wells Bros.. Greentield| Mass. 
Wilev & Russell Mfg. Co. Greenfield, Mass 
Wilkinson Co., The, Chicago, I 


Screws. 
Cleveland Machine Screw Co. Cleveland ©U 
Worcester Machine Screw Co W orcester, 
Mass 
Separators, Steam. 


Keystone Engine and Machine Works. Phila 


del; hia Pa. 


Shafting, Etc. 
Cumberland Iron & Steel Shafting Co., Cum- 
berland, Md 
Prvibil, P. New York. 
Sellers & Co., Inc., Wm., Philadelphia. Pa 


Shapers. 


Betts Machine Co., W 
Davis & Egan Machine 
nati, O. 
Dawson & Goodwin. Ch 
Fitchburg Machine Works 
Flather & Co.. Nashua, NH. 
Fox Machine Co. Grand Rapids, Mich. 
Garvin Machine Co. New York 
Gould & Eberhardt, Newark. N | 
Hendev Machine Co., Torrington, 
Hill, Clarke & Co Boston, Mass 
McCabe, J. J New York. 
New Haven Mfe. Co, New Haven, 
Niles Tool Works Co. Hamilton, O. 
Pratt & Whitney Co. Hartford Conn 
Sellers & Co.. Inc., Wm., Philadelphia, Pa. 


Del 
The, Cincina- 


ilmington 
Tool Co., 


icago. Il 
Fitchburg, Mass. 


Conn. 


Conn. 
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Shears, Rotary. 
Bethlehem Fdy. 
lehem, Pa. 


& Machine Co., South Beth- 


Sight Feed Lubricators. 
Kelly & Jones Co., The, New York. 


Slotters. 
Betts Machine Co., Wilmington, Del. 
Niles Tool Works Co., Hamilton, O. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


Soldering Fluid, 


Elliott Chemical Works, Newton, Mass. 


Special Machinery. 


Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Machine Co., G. J.. Kalamazoo, Mich. 
Ott. Mergenthaler & Co., Baltimore, Md. 
Toledo Machine & Tool Co., The, Toledo, O 


Steel. 
Abbott Wheelock & Co., Boston. Mass. 
Crescent Steel Co., Pittsburgh, Pa. 
ones & Co, B M, Boston, Mass. 
McFadden Co., Philadelphia, Pa 


Straightening Machine. 


Luscomb Machine Co., F. W., New Bedford, 


ass. 
Taps and Dies. 
McFadden Co., Philadelphia, Pa. 
Wiley & Russell Mfg Co., Greenfield, Mass. 
Wilkinson Co., The, Chicago, II1. 
Threading Machines. 
Webster & Perks Machine 
field, O. 


Tool Co., Spring- 


Teol Holders. 
Armstrong Bros.’ Tool Co., Chicago, II. 
Gould & Eberhardt, Newark, N. J. 


Tramways, Overhead. 


Coburn Trolley Track Mfg. Co., Holyoke, 
Mass. 
Tubing, Flexible. 


Almond, T. R., Brooklyn, N. Y. 


Turret Lathes (Screw Machines). 


Bradford Mill Co., The, Cincinnati, O. 

Brown & Sharpe Mfg. Co., Providence, R. L. 

Bullard Machine Tool Co., Bridgeport, Conn. 

Cleveland Machine Screw Co., Cleveland, O, 

Davis & Egan Machine Tool Co., The, Cinci: - 
nati, O. 

Dawson & Goodwin, Chicago, IIl. 

Garvin Machine Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

—_ & Lamson Machine Co., Springfield. Vt 
»dge & Shipley Machine Tool Co., Cincir 
nati, O. 

McCabe, J. J., New York. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co, New York. 

Pratt & Whitney Co.. Hartford, Conn. 

Prentiss Tool & Supply Co., re 4 York 

Warner & Swasey, Cleveland, 


Valves. 


Jenkins Bros., New York. 

Kelly & Jones Co., The, New York. 
Ventilating Fans. 

Backus Water Motor Co., Newark, N. J. 


Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant & Co., B. F., Boston, 


Ventilators. 
Pancoast Ventilator Co., 


Vises. 
Hill, Clarke & Co., 
McCabe J. J.,. New York 
McFadden Co. Philadelphia, Pa, 
Niles Tool Works Co, New York. 
Place Machine Co, George, New York. 
Strelinger & Co, Chas A , Detroit, Mich, 
Wilkinson Co., The, Chicago, III. 
Wyman & Gordon, Worcester, Mass, 


Water Motors. 
Backus Water Motor Co., Ne 


Wire Machinery. 
Adt & Son, John, New Haven, Conn, 
Goodyear, S$. W., Waterbury, Conn. 
Waterbury-Farrel Foundry & Machine Co., 

Waterbury. Conn. 
Waterbury Machine Co, 


Mass. 
Philadelphia, Pa 


Boston, Mass. 


wark, N. J. 


Waterbury, Conn. 


Wire Rope, [ron and Steel. 
Trenton Iron Co,, The, Trenton, N. J. 


Woodworking Machinery. 
Barnes Co., W. F. & John, Rockford, IIL 
i A. Fay & Egan Co., Cincinnati, O. 
*ryibil, P , New York. 
Seneca Falls Mfg. Co., Seneca Falls, N. Y. 
Wrenebe«,. 


Mechinists’ Supply Co., Chicago, 





ECULLAR 





7G PENDULUM 
SWINGING 
INA 
STRAIGHT 
LINE. 


PARALLEL = 
SWING SAW 


instead of rising 








Saw travels in a straight line 
and falling. 


Smaller saws answer for wide and thick lumber 


What a splendid tool it must be for grooving 
gaining, rabbeting, tenoning, moulding, ete.! The 
work is done from the top; always in sight. The 


work fits together all right, as the thickness of the 


parts left standing is sure to be the same in all 
cases, irrespective of the thickness of the stock 
This is not the case when the cutting is done 


from below as with a saw table 
Height of 
hand wheel, 
justs to size « 
The guard is adjustable to siz 
The balance is so perfect that the moving parts 
remain in any position in which they are left 
Self-oiling loose pulley ind arbor bearings 
TWO SIZES: 
takes an IXinch saw; will cut off a 
lank without turning over. 
will cut off a 


arbor above table is adjustable by a 
which regulates depth of cut, and ad 
f saw or cutter head 

e of saw 


Small one 
6-inch by 24-inch 
Larger one 


takes a 24-inch saw: 


plank 8 inches by 30 inches without turning over 
PRICES : 

18-inch Machine, : - $135.00. 

24-inch = * - - - 200.00. 


New York 
ble not included 
m floor to bott« 


Boxed, free on board at 

Posts, Saws, nor ta 

In ordering give height fre 
beam overhead 


m of 


JUSTABLE 
GROOVING 


HEAD 


a AA 





Two sizes, 844 inches and 1086 j ine ~~ s in diameter 
Only the 1016 inch can be used with the Parallel 
Swing Saw 

Very simple. Only two composition flanges with 
adjustable scoring knives and interchangeable 
routing knives corresponding to widths of grooves 
to be cut 


Absolutely safe. Its work is uniform and ‘a 


clean : as a whistle” on sides and bottom. 
816", with 9 pairs of cutters yy" to 1144", $20.00. 
1016 7 16’ to 114", 30.00. 


Eithe r size can be made to work to3inches when 
so ordered. State size of arbor, widths of grooves 
to be cut, and whether your pulley is at right or 
left hand as you face machine 

Catalogue “*A*’ free to any address. 

Cable * Pryibil, Newyork.” A. B. C. Code 


P. PRYIBIL, 


512-524 West 4Ist Street, 
NEW YORK. 





Spring Cempered 
On h J, 2, 3, 4, 6,9 and 12", 
Rules. 4 sedi one pe hn cart 
Sent postpaid on receipt of $4.35. 
SAWYER TOOL CO., Athol, Mass. 








Lae) 
ED ANERS. 


oe OS begs 
RIVER ST ROCHESTER.N.Y. 


So 
WILS MPROP 
STANDARD ¢ Ry 
KEPT IN stoens 





Smoothbore 
Rangers. 


Our boxes are reamed on a special machine which 
leaves the bearing exceedingly smooth and very 
accurate. They hold sufficient oil for three té 
six months. Durability and good workmanshij 
guaranteed. 


wy 


? 
o 


¢ 
bis) 


oy 


WAAAAP Mi 





oo 


td 
Q 


La J 
ey 
d 





THIS SLIDING HOOK POST HANGER is adjustable i: 
all directions—in and out, upand down. We hav: 
it in assorted sizes of diameteramdi reach. Hangers 
of all styles a specialty We carry large stocks 
for immediate shipment. Don’t make hangers. It 
doesn’t pay. Get our booklet and discount and 
see for yourself 
NEAT DESIGN CORRECT PROPORTIONS, 
ACCURATE WORKMANSHIP. 
P. PRYIBIL, 512 to a ee Street, 
Telegrams ‘*Pryibil, Newyork.”” A BC Code used, 








OWER PRESSES, 


Punches and Shears, Re- 


‘ ducing, Forming and flar- 
. ing Rolls, Power Hammers 
. and Forging Machines. 


@ DIES AND SPECIAL MACHINERY. 
GODFREY J. BREMER 
MACHINE CO. Kalamazoo, Mich. 


and Price-list. 





Write for Catalogue “A’’ 





A Twenty Years’ Record! 


THIS CHUCK has 
been continuously ad- 
iy . vertised in the Amere- 
a =» ican Machinist since 
— ay the first issue of the 
te paper. 

Y ; In spite of imitations 
the largest number of 

we sales of the Almond 
Drill Chuck were made during the year 1895 


T. R. ALMOND, 
83 Washington Street, 






Brooklyn, N. Y. 
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vy. 001 Works CO. 
Niles MACHINE TOOLS. 


PLEASE MENTION THIS PAPER WHEN WRITING. 


Hamilton, 0.,U.S. A. 


Main Office and Works. 






Branches: New York, Boston, Chicago, 
Philadelphia, Pittsburgh. 


All Types and Sizes. 
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THE G. A. GRAY CO., CINCINNATI, O. 
” These machines may be seen at fo Te »wing places: 

J. A. FAY & EGAN CO., 34 South Canal Street, CHICAGO, 

STRONG, CARLISLE & TURNEY CO., 193 Bank Street, CLEVELAND, oO. 

E. A. KINSEY & CO,, 321 West Fourth "Street, CINCINNATI, 

THOS, K. CAREY & "BROS, 26 Light Street, BALTIMORE, MD. 

J.J. McCABE, 14 Dey Street, NEW tA ig Hh whe 

SCHUCHARDT & SCHUTTE, BERLIN, C. nany 

CHAS, CHURCHILL & CO., LTD., LONDON. as BIRMING HAM, England. 


NICHOLSON 
FILE 












SEND FOR CO BOX 188, 
ILLUSTRATED . PROVIDENCE, 
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**A Machine Shop with modern equipment, heavy and light machinery, 
cranes of 20 tons capacity and 10,000 squaie feet of unoccupied floor space. 
Would contract to manufacture any kind of machinery.” 

Address: BOX 62, AMERICAN MACHINIST. 













Shaping, Slotting and Shearing Machines. 

Emery Hydraulic Testing Machines, 

Lathes for Screw Cutting and Turning. 

Lathes for Wheel and Axle Turning. 

Etectric and Power “Jib” and “ Traveling” Cranes. 
Riveting, Punching and Planing Machines, 
Shatfting, Pulleys, Couplings, etc., etc. 


WILLIAM SELLERS & CO. (Incorporated), PHILADELPHIA, PA, 













r Component Parts at poo Lowest Possible 


on Cost, use our 


B Bicycle Machinery 


We equip complete up-to-date plants for 
/ a Cones, Sprockets, Chains, Axles, 
Mal Steps, Ball Cases, Pedal Spindles, Spoke Nip- 
/s ples, Nuts, Screws, etc. We manufacture 


- © Machine Tools 
: AND MACHINERY OF ALL KINDS. 


Send for our Illustrated Catalogue 


ip To Make Bicycles 


Machinery for mediate delivery 


2 a .~ The Suni Machine Co. 
. \ X\ is ' SPRING AND VARICK STREETS, 

a NEW YORK. 
SPROCKET-WHEEL MILLING MACHINE. Also 51 North 7th Street, Philadelphia. 










/ 







and List of Ne wand S« ond-Hand 














“Every machine running in your works is a mont- 
ment to your intelligence or ignorance-—a money maker 


or a money eater. 


The Flat Turret Lathe will do nearly all of your lathe 
work under 2 inches in diameter and le »s8 than 24 inches 
long. It will save $1,000 to $1,500 over lathe work, anu 


$400 to $600 over any other turret machine. Sold on 
guarantees. Our own representatives will call on re 
quest. “Rapid Lathe Work” sent free. 


AAA 
JONES & LAMSON MACHINE Co. 
Springfield, Vt. 


™ ACME 


Machinery Co. 













MANUFACTURERS OF ... 
ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, Cutting from 
1-8 in. to 6 in. diam. 


ALSO SEPARATE 
HEADS AND DIES. 


Che Deane OF HOLYOKE. 
STEAM PUMPS 


’ FOR EVERY 
SERVICE. 























w Boiler Feed Pump. 
DEANE STEAM PUMP CO. 


HOLYOKE, MASS. 
New York. Boston. Chicago. 





































QO OQ 
WWW OW O™*M 
e 





> 





A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 


VOLUME 39. 


Tool Room Equipped from the Scrap 
Pile—Substitute for Chalk— 
Book of Blueprints—Belt 
Diagram. 

Being in St. Louis at the time of the 
spring meeting of the American Society 
of Mechanical Engineers, I naturally 
looked about among the machine shops, 
a little, and 
friend, S. E. 


ance I had previously made in a Philadel- 


found in one of them my 


Freeman, whose acquaint 
phia shop. Mr. Freeman is now superin 
tendent of the works of Todds & Stanley 
Mi!l Furnishing Co., which has long been 
the furnishing 
has 


lent repu 


best-known mill 


the 


one of 


establishments in country, and 


enjoyed and still enjoys an excel 


tation in its line. The business has made 


money for its proprietors, as a result of 


good business and technical manage 


ment; but the too common mistake made 
by old-established concerns, of keeping 


on in the old lines until the money pre 


viously made is all lost again, is not being 
made in this instance. On the contrary, 
the time came when it was seen plainly 
enough that new blood, new ideas and a 
general modernizing of methods wer 
advisable, and steps were taken to rejuve- 
nate things. To help in this work is the 


present mission of my friend, Freeman, 


and in carrying it on he is doing a num- 
ber of things that I found interesting and 
unt of: 


propose to give some ac¢ 


A TOOL ROOM EQUIPPED FROM SCRAP 


Mr. Editor, that 
saw a complete tool-room equipment made 


I dare say, you never 
from scrap iron of all kinds that had lain 
in a cellar under a shop for years—an 
come 


accumulation of things that “may 


some time,” but that in reality 
And I imagine 


want to see any 


in handy 
never do | hear you say 
such an 
T 
A 


that you “don’t 


tool room, either.” Sut, 


equipment for 


really, this tool room was worth seeing 


The grinder, milling machine, etc., did not 
look as though they were patched up out 
of odds and ends, and did not tremble and 
chatter and threaten to fall to pieces every 


time the belts began to pull a little, the 


reason being that the man who worked 


this 
in the 


transformation scene went about it 


proper way. He simply sold th 
scrap and invested the money in regul 


‘made a-purpose” tools 
Of course. he 


A A A 
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lished and successiul shops in the 
, and that have 
one out of in this 


country 
that are without tool roor 
plenty of scrap to make 
happened to 
think 


friend simply 
And 


of these shops blundering along in the 


way, and my 
strike one of them when | 
darkness of tool-roomless heathenism, and 
of the difference in productive value be 
tween a well-equipped, well managed tool 


1 


room and a lot of old miscellaneous scrap 


the actual utility va'ue of w exceeded 
| \ tl \ irly renta ( ‘ ( Pp 
‘ ] ] ‘ + 

tak« ul I an mp! vit 

it there t ol1 mat k vet 











| 
—_— 
Fig. 1. SUBSTITUTE FOR CHALK 


rood jobs at good 


to be done, and a lot of 


pay for intelligent young fellows who have 
never learned how to run shoy without 
tool rooms 
Che re { b to o the , 
nd these shoy get] the rest w 
low naturt ¢ tl Wo! 


of bringing them together the “Ameri 
Machinist” is probably the most influet 
tial factor, as it is also in educating both 
mechanics and shop proprietors to a rea 


ization of the immense advantages of sys 


tematic, modern and efficient methods 
Scrap accumulates piece-meal. Eacl 
addition to it thought at the time to 
have a possible future value If any such 
possibility does actually exist at the time 


NUMBER 39. 


t | it the n vho 
ormed t the that 
s he ght he had, 
some 1 ( individual 
piece ol 1 there are, 
stowed aw Vi ons 
for keep t t are 
pieces the pile \ stranger ymes 
along a owing nothing of these rea- 
sons, but p or a cellar of 
spoiled castings, partly or wholly worn- 
out mach ; parts of machine dd 
pulleys ar that perhaps look good 

oug I but whi no hin 
st wou { vuld 
help it say Chi »; the 
I ct that l S be i y 
years pl t none ¢ t el \ be 
used. Away witl ! It gor the 
materials which composed it are made 
useful, the shop looks better, thers more 
oom in which to turn and plane and drill, 
1 é ney with which to buy tools 
r performing tl various operations 
I I \ tte ipe- 
rol t t fferent standpoint 


rom which to view tl 

In this instar 
room formerly taken up by 
which 


light- 


now occupied by Corl Ss engine 


drives the shafting, and an electri 


1 


ing plant—the former put in on the plan 


followed by Geo. H. Corlis first 
und 


ad- 


ntage o! n auto tic engine, i. e., it 


in to introduce engine and 


1 ' ' 
aithecults ' nerey ling 1 1 
ul \ } i 1 b peopic 
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iron, with a cover having a cone on top of 
it, the object of which cone is simply to 
allow the handles of two paint brushes to 
protrude from the cup proper and yet keep 
the whole affair tight. The brushes are 
hung on a wire which crosses the cup in- 
side, small hooks being driven into the 
The paint used 
It is 


brushes for that purpose. 
is white lead, mixed with gasoline. 
no sooner brushed onto the work to be 
laid off than the gasoline evaporates, leav- 
ing a coating of white lead, which scribers 
and dividers cut through and make a dis- 
tinct, clean, sharp line which is not readily 
effaced. Covered in this way, the gaso- 
line does not evaporate from the cup too 
rapidly, and I am convinced that this is an 
excellent plan. 
A LAYER-OUT. 

I found this paint can standing on a 
planed cast-iron table 4 feet long and 2 
wide, just outside the door of Mr. Free- 
man’s office, and, noticing there with it 
other more familiar things, such as a sur 
face gage, parallel strips, wedges, clamps, 
scribers, etc., (but no chalk) I perceived 
that it was a “laying-out” table, and upon 
inquiry found that this work is all done 
by one man who is used to it, works in a 
good light and has all the necessary ap- 
pliances, and is, in short, a specialist. This 
results in economy of labor and avoids 
some mistakes; but those who know much 
about human nature as it is found in ma- 
chine shops will be apt to think as I did, 
that a man would sometimes not drill a 
hole precisely where it was laid off to be 
drilled and would then claim that the lay- 
ing-off was wrong. I found that this dif- 
ficulty had been met with and had been 
forestalled by laying off as shown at Fig. 2, 
where the four outer center punch marks 
are outside the drilling line, but are equi- 
distant from the center, and, after the hole 
is drilled, they remain as witnesses and 
show just where the layer-off intended the 
hole should be drilled. If it is not there 
he is able to contemplate the spoiled work 
with considerable equanimity so long as 
his witness marks are all right. 

A BLUEPRINT REFERENCE BOOK. 

The regular reference books, tables, etc., 
are all right in their way; but we all know 
that, as we go along, we each find some 
things that must be more fully or at least 
differently treated to adapt them to our 
particular needs. Each shop has certain 
things it uses more than others, and which 
it pays to get into the most convenient 
form for reference and constant use. I 
noticed, lying on Mr. Freeman’s desk, 
his plan for carrying out this idea. It 
consisted of a number of blueprint sheets 
9x12 inches (standard), bound together 
with fasteners suchasare sold by stationers, 
so as to form a book with a paper cover. 
Each sheet of this book was a blueprint 
of a diagram, collection of formulz, table 
of sizes, or something of that sort, espe- 
cially adapted to his requirements. Look- 
ing them over, I noticed among them 
sheets giving standard proportions of fin- 
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ished bolts, nuts and washers; pipe dimen- 
sions; proportions of steel keys in shafts; 
formule and tables of strength of gear 
teeth; a table giving pitch diameters of 
gear wheels for all commonly used circular 
pitches up to 3 inches and up to 60 teeth; 
a table and formule for proportions of 
gear teeth; diagrams of strength of shaft- 
ing; belt diagrams, and many others most 
used in their line of work. I give here- 
with a typical sheet, which is for belting, 
and is so arranged that, having the other 
factors, any one unknown factor may be 
readily determined. <A lI:ttle study, and 
especially a few concrete cases traced out 
on this diagram, will readily show how it 
works and also its great convenience. 

Suppose, for instance, we have a 40-inch 
pulley to run 200 revolutions per minute, 
and wish to take from this pulley 10 horse- 
What we wish to know is—how 
wide must the belt be? 

At the extreme top of the diagram is a 
row of figures standing for pulley diam- 


power: 


i) 

Fig. 2. WITNESS MARK. 
eters, and taking 4o (the diameter of our 
pulley in this case) we follow the vertical 
line designated 40 down to its intersection 
with the horizontal line which is desig- 
nated at the left 200 (which number rep- 
resents our number of revolutions per 
minute), and from this point of intersec- 
tion we follow the line diagonally down- 
ward and to the right until we come to 
the line of figures representing belt speed 
in hundreds of feet per minute, and we 
find it is nearly 2,100 feet. This last fig- 
ure is not needed in this instance, but the 
diagram shows what it is, and it costs us 
nothing to note the speed. From this 
point we follow vertically downwards un- 
til we intersect the diagonal line repre- 
senting 10 horse-power (numbered at the 
bottom of the diagram), and the figure at 
the left of this point of intersection shows 
that the belt must be 4 inches wide, nearly. 
My own rule for belting is to consider 
that one square foot of single belt per 
second gives one horse-power, and accord- 
ing to this rule the horse-power in this 
case would be (by computation) 11.5 
horse-power, and according to the table 
given in Jones & Laughlin’s book such a 
belt would transmit 11.6 horse-power at 
that speed if running on pulleys of equal 
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size. But Mr. Taylor has shown that it 
pays to have belts somewhat wider than 
they usually are, or rather to load them 
somewhat less heavily per inch of width; 
and in any event it is not the formula that 
is under discussion, but the diagram, and 
in constructing this it may be adapted to 
any desired formula. 

In like manner, any other unknown fac- 
tor in such a problem may be readily 
found, and one of the great beauties of 
such a diagram is the facility with which 
we can see when any particular limitation 
of the problem in hand is exceeded and 
can modify other factors accordingly. 

The formula is given also, but the work 
is more quickly performed by the dia- 
gram. And the diagram never allows its 
mind to wander and to say “6 times 7 are 
48,” or “g’s into 53, 5 times and 7 over.” 

S. T. FREELAND. 
A A A 


Coal-Handling Machinery. 


A plant for transferring coal from rail- 
way cars into vessels, and which presents 
several interesting and novel details, has 
been in service for some time past at the 
Erie Railway Docks, of Cleveland, O. It 
was constructed by the Excelsior Iron 
Works Company, of Cleveland, from de- 
signs furnished by Mr. Timothy Young, 
who was associated with the constructors. 
The general adopted is very 
simple: A cylinder large enough to receive 
a coal car is mounted at each end of rails 
on which it is free to roll to and fro, under 
proper control. Within the cylinder, rails 
are laid upon which the car to be emptied 
is run, and this being securely locked, the 


principle 


cylinder is drawn forward to the head of 
the shutes and reversed so that the coal is 
discharged into the hoppers; the cylinder 
is then drawn back, the car coming again 
right end up by the time the track is 
reached upon which it is run off. The 
cylinder is 40 feet in length, 11 feet in 
diameter inside and 16 feet outside; it is 
strongly framed of steel, and is provided 
with openings of sufficient size for the coal 
to pass through. The rails of the tracks 
on which the coal is brought for shipment 
are 28 feet above the wharf level; the cylin- 
der is therefore carried on a staging ot 
such a height that the rails in the cylinder 
are at the same level as those of the track, 
and the space between this and the wharf 
is occupied by the operating machinery. 
This consists of a horizontal steam 
cylinder 30 inches in diameter and 19 feet 
long, with pipes for admitting steam to 
each end, although in this case the ap- 
paratus is only single-acting, as the tracks 
on which the tipping cylinder rests are set 
on an incline in order that it may run back 
by gravity. On the end of the piston-rod 
of the steam cylinder is a cross-head to 
which are attached steel cables that control 
the movement of the tipping cylinder. A 
double cable is placed around each end of 
the latter, and these, after passing over 
sheaves, are taken to the cross-head. When 
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steam is admitted to the cylinder the mo- 
tion of the piston operates the cables and 
draws the cylinder forward, reversing it 
When released, it rolls 
insure a 


at the same time. 


back by gravity. In order to 
uniform motion, rows of steel pins about 
4 inches in diameter are fixed alongside 


the cylinder track, and fit into holes in the 
periphery of the cylinder near each end 

It is necessary to hold the car securely 
during the operation; this is effected by a 
system of clamps that move vertically, and 
when in place on the top of the car are held 
by locking ratchets; the movement of the 
clamps is entirely automatic, and they 
come into operation as soon as the cylin 


to roll. They are not re 


begins 


der 





Sree eat 





WA) Pye 


ce 








I 0) WOODRUFF MFG. COS CHAIN 
BLOCK DRILLER. 

leased until the cylinder has returned 

to its normal position and the car 

can be shifted from the cylinder. The 


coal shutes are used at an angle of 45 


degrees, and are provided with doors 


to prevent the coal falling heavily and be 
broken. They are hung to the 


staging by steel ropes and can be shifted 


coming 


into any desired position with but little 
trouble. The movements of the apparatus 
are controlled from a small platform near 
one end of the cylinder path, from which 
and the 
Three men are re 


the tipping machinery vessel 
alongside can be seen. 
quired for operating the plant—an engin 
eer and fireman, a man to work the rolling 
cylinder, and a third to control the shutes 
It is stated that the capacity of this ma 
chine is 300 cars, or 7,500 tons per day of 
twenty-four hours. As may be supposed, 
the cost of handling is very low 

This is a case in which machinery does 
not cheapen the cost of the product to the 
That fault of the 


machinery, however, but is due to causes 


consumer. is not the 


which the economists and statesmen must 


deal with. 
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Cycle Tools—XXXI. 
[{CONCLUSION, ] 
Chain-Making. 

Cycle chain manufacture is a very com- 
plex subject, embodying a great number 
of most interesting questions which have 


been variously answered in various chain 
No attempt wi'l be made at this 


shops 
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are no chains made which are a very close 
job; the best jig-drilling and best punch- 
ing and best geometric or axial boring- 
tool guiding, all reach about the same 
limit of error, one-thousandth. The Ind- 
ianapolis chain shop, which is one of the 
as I am informed, twenty- 
Woodruff Manufacturing 


largest, uses, 


three of the 





GARVIN BLOCK 


REAMERS—YOST SHOP 











Fig. 207. 


time to go into details of chain-making. 
The side links of chains are almost invari- 
ably cut from sheet metal strips, usually 


with an automatic feed; an example is 
shown in Fig. 205, from the Western 
Wheel shops, Chicago. The holes are 


punched, and the best practice brings the 
variation inside of 0.001 inch, or 0.0005 
inch each way from the derived center to 
center distance, which is as close as the 
usually comes. There 


best jig-drilling 











HAND CHAIN ASSEMBLING—LOZIER SHOPS. 


Company’s automatic block-drilling ma- 
chines, Fig. 205, in which the tools are 
axially guided, and the holes are succes- 
sively drilled, bored with a single-point 
boring-tool and reamed; the blocks being 
carried on an automatically revolved and 
locked table. Whatever method of tool 
guiding is adopted, great care has to be 
used in keeping up tools to keep the varia- 
tion limit inside of 0.001 inch. The Gar- 
vin Company builds a set of chain block 
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Fig. 08. AUTOMATIC BLOCK AND RIVET- 
ASSEMBLING MACHINE—WESTERN 
WHEEL SHOPS 








Fig. 209. BARNES’ DRILLERS FOR CHAIN BLOCKS LOZIER SHOPS 
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Fig. 204. AUTOMATIC CHAIN LINK CUTTING 
—WESTERN WHEEL SHOPS. 


Fig. 212. WOODEN TUMBLERS—LOZIER SHOPS 























Fig. 210. LEAF JIGS. CHAIN BLOCKS 
LOZIER SHOPS Fig. 214. COLUMBIA CHAIN-TESTING MACHINI 
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spindle block driller, and a 2-spindle hand- Zarnes friction disk drive makes tool produced anywhere. All the chain work is 
breakage rare. It is shown in Figs. 209, pieced at high prices, boys making from 
210, from the Lozier shops, where leaf $8 to $10 and even $12 per week; inspec- 


tools comprising an automatic multi- are seen. Both are excellent tools; the as nearly to uniform pitch, perhaps, as is 


fed block-reaming machine; the latter is 
shown in Fig. 206, from the Yost factory, 
Toledo, O These machines of Garvin’s jigs, armory pattern, are used for drilling tion is rigid and constant, and the chain 
job has its own gang of tool makers, all 
the tools being made in exact duplicate, 
and spare bushes being constantly on 
hand for each jig-user; by this constant 
inspection and liberal tool-making the 
Lozier “Cleveland’”’ chains are kept sur- 
prisingly close to pitch. Nothing is taken 
on trust, however; the inspection is con- 
stant, with severe penalties for work vari- 





ations beyond the limit, and the whole 
Lozier chain job is watched closely 

Chain riveting is done mainly on Farrel 
Foundry “spinning” riveters, automatic, 
and on “Adt” reciprocating riveters. The 





“Adt” is shown at work in Fig. 211, from 
the Lozier shops. The perfection of the 
Lozier chain work is shown in the bunch 
of chain hanging from the rod at the 
right of Fig. 211, where they are seen to 
hang perfectly straight as they come from 
the riveter. 

After riveting, the chains are in some 
cases so crooked that the first operation 
is straightening with a mallet, the short 
crooks being taken out by pounding; 
such chain-making needs no criticism 
Commonly, however, the chains come 
from the riveting machine fairly straight 
and with a total length variation in regu- 
lation 50-link chains of not more than 
to 7, inch. This variation can easily 
reach 4 inch, with work not very carefully 
looked after, and never, I think, falls be- 
low ,'5 inch in total chain length. Fig 


33 


212 shows the Lozier wooden chain tum 





Fig. 211 RIVETING LOZIER CHAINS 





have axis-guided tools and can do close 
work, but, as they are commonly used, 
often show from three to five thousandths 
variation; the reamers follow the drilled 
holes, and if the drilling machines art 
urged, as they often are, and with dull 
drills at that, the axis-guiding is not effec 
tive. With sharp drills, and a graduated 
feed, giving a very slow drill start in thy 
metal, the machines give good results 

The middle blocks are commonly cut 
from steel bars (drawn to shape) in “Lit 
coln” milling machines fitted with a doubl 
automatic fixture, which is sometimes 
made to carry two bars on each side o 
the gang of fifteen saws, thus cutting 
thirty two blocks at each single stroke 01 
the fixture carriage, or sixty-four blocks 





at each double stroke. Ii the saws ar 
kept sharp the blocks come within a thou 
sandth or so of uniform thickness. With 
‘dull saws and forced production the varia 





tion can be much more. 
Chain parts are assembled by hand, as 










in Fig. 207, from the Lozier shops, or 






automatically in part, as in Fig. 208, from 
the Western Wheel shops, which shows a 
machine for assembling each link block chain blocks, with flooded lubrication of blers. Other forms are used: the Lozier 


Fig. 2183. LOZIER QUADRUPLE CHAIN JACKS. 







with its two rivets. soap and water. tumbling finish is exceptionally good, 
Barnes or Slate drillers are most often The Lozier factory makes a great point and the tumblers are shown for that rea- 






used on chain work, although other makes of chain construction, and makes a chain son. 
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to “jack” 
The Lozier “jack’’ is 


The final 
stretch the chain. 
213. 


at the rear, carries the lower sprocket R 


operation 1s or 


shown in Fig. The lever L is pivoted 
and the weight WV’, by which the chain is 


loaded during the “jacking.”” This ma- 
chine handles four chains at once, with an 
acute re-entrant angle of travel, very 
clearly shown, which is of importance. 
Fig. 214 shows the very elaborate chain- 
the Columbia 
brake 


vedge-brake- 


testing machine used by 
This 


automatically 


combines a Prony and an 
traversing 


weight-controlling mechanism, by means 


of which the strain on the chain is grad 
ually to the maximum, the 
whole being automatic in operation. The 


increased 


Columbia test is very severe, and appar- 
ently nearer the endurance limit than any 
chain failure 
I hope at a future 
time to more fully describe this machine. 

This installment, X X X, closes the series 
Subsequent in- 
be given in 


observed by as 


other 
seemed more frequent. 


me, 


oi Bicycle Tool articles. 
this 
separate papers under individual titles, as 
it is unquestionably an error to continue 
any topic through a long series of papers 
The vast num- 


formation in line will 


under the same heading. 
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ber of metal workers employed in the in- 
dustry warrants a presentation of inter- 
esting novelties and sound practice, and 
these pages will continue to give the best 
and newest information obtainable con- 
cerning the art of cycle-making along with 
other records of shop practice 


HUGH 


END. | 
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Multiple-Spindle Drill Press. 


j 


In our issue of January 10, 1895, we illus 


and described a multiple-spindle 


trated 


al 


PRESS 


MULTIPLE-SPINDLE DRILL 


drilling machine which was designed espe 
cially for such work as drilling the crank 
hangers and other drop-forged parts of 
bicycle frames, and we give with this issue 
an engraving of a machine which is the 
outgrowth of and the successor to the ma- 
chine first referred to. 

The engraving makes its proportions 
and construction so clear that little need 
be description, except 


said by way of 


that each individual frame is cast in a 
single piece, and as many of these are 
yoked together as may be desired, the 


whole forming, in one sense, one machine, 
but in another sense a separate machine 
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for conveying the lubricant to the drill. 
Almond’s flexible metal tubes are fur- 
nished with each spindle. These tubes 
remain rigidly in any position where 
placed without support, and will not de- 
teriorate by the use of oil or other lubri- 
cants. A suitable oil tank is also fur- 
nished with each gang of drills, togethe: 
with all necessary piping to and from the 
pump. 

The spindles are 35 inches apart, have 
8-inch vertical movement, and the vertical 
movement of the tables is 12 inches 
Weight of machine, 2,200 pounds pet 
spindle. 

Some of the drilling records made by 
this machine are remarkable. For instance, 
on a “regular run,” solid forged crank 
hangers, with a hole 115-16 inches diam 
eter and 334 inches long, have been drilled 
at the rate of one in six minutes and twenty 
seconds. Solid forged crank hangers, 
with a hole 1% inches diameter by 3'4 
inches long, have been drilled in three 
minutes. Both these records were made 
by manufacturers using the machine. 

The machine is built by Baker Brothers, 
of Toledo, O., and was designed by their 
superintendent, Mr. L. H. Colburn. 


a A A 
Exhibit of Competing Goods. 


They are holding now in England an 
exhibition of a somewhat unique char- 
acter, called an “Exhibit of Colonial Sam- 
ples,” the idea of the affair being that 
samples are sent from England’s various 
colonies, of goods manufactured in other 
countries which compete successfully in 
those colonies with similar goods made in 
England. The first division or section oi 
this exhibit is now being held at the Im 
perial Institute, in London, and is re 
stricted to an exhibit from the West Ind 
ian Colonies, the reason being that there 
was no available space sufficient for the 
exhibit from all the colonies together and 
yet have the exhibit in a convenient loca 
tion. 

The “Engineer,” of London, in speak 
ing of the exhibit, confines itself mainly 
to those articles which come more par 
ticularly in the class which pertains more 
or less to engineering work, and refers to 
a number of implements made in this 
country, some of which it condemns as 
almost worthless, while to others it ac- 
cords high praise. Our American locks 
are particularly specified as being excel- 
lent; but a curious mistake seems to be 
made in criticising shovels of American 
make, which are declared to bristle with 
rivets, and special objection is made to a 
rivet which passes transversely through 
the handle below the grip. This is evi- 
dently taken to indicate that the handle 
is patched up from various pieces of wood, 
and it is roundly condemned on that ac- 
count by our contemporary and by Brit- 
ish shovel manufacturers. We all know, 
however, that these handles are in reality 
made of one piece of wood, the rivet being 
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put through simply to strengthen and pre- 
vent splitting. 

This aside, however, the fact remains 
that this exhibit of samples of competing 
goods, with particulars regarding them, 
including the prices at which they are fur- 





THE LARGEST RAWHIDE GEAR 
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The gear is probably the largest raw- 
hide gear ever made, and certainly the 
largest ever made of complete disks of 
raw hide, instead of segments, which are 
sometimes employed. The process em- 
ployed by the makers of this wheel for 
curing the hides is one of elimination and 
compression, and the resulting stock is 
extremely thin, so that the making of such 
a wheel of complete disks means the cut- 
ting-up of a large number of hides. The 
wheel consists of a cast-iron body with 
plates of wrought iron on each side hold- 
ing the rings of raw hide between them, 
all being held together by 28 rivets 5g-inch 
diameter, turned and fitted. The flanges 
come out to the full diameter of the teeth. 
The dimensions of the gear are: Pitch 
diameter, 30 inches; number of teeth, 72: 
circumferential pitch, 1.309 inches; face of 
teeth between flanges, 41% inches; bore, 4 
inches. Pinions of raw hide are made in 
large numbers by the makers of this gear, 
and when for ordinary purposes and of 
common sizes, they are made of all raw 
hide, no metal whatever being used for 
hubs or flanges, or for anything but the 
rivets. This practice has, of course, been 
arrived at by the “survival of the fittest” 


process. 


The gear shown is made for one ot their 
customers by the New Process Raw Hide 
Co., of Syracuse, N. Y. 
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DETAILS OF RAWHIDE GEAR. 


nished in the colonies, is certainly an in- 
structive one, and might well be followed 
in this country. Our American Associa- 
tion of Manufacturers might do well to 
examine into this matter, and see what 
might be done for the enlightenment of 
American manufacturers in some such 
way. 
a A A 
The Largest Rawhide Gear. 
We herewith reproduce a photo of a 
large rawhide gear with drawing showing 
the details of construction. 


A diminutive bicycle has been made, not 
by “it is said,” but by Joseph Figarotto, an 
employé of the Keystone Watch-Case Co., 
of Philadelphia. The bicycle is small 
enough to easily go in the vest pocket, and 
is perfect and in perfect proportion in all 
its parts, having pneumatic tires, bell, 
lantern, rat-trap pedals, and all the latest 
improvements. The dimensions in inches 
are given as follows: Frame, 1%; 
wheel base, 2%; wheel, 11%; tires, %; 
cranks, %; tread, %; chain, 1-32: gear, 


> 
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A Variable Speed Countershaft. 

No mechanic of the shops needs to be 
told of the desirability of running every 
machine at the precise speed that will en- 
able it to accomplish the best results, either 
in quality or in quantity. It is scarcely 
less desirable, and is, in fact, a condition 
implied, that it should be possible at any 
time to change the running speed of ma- 


chines as the conditions of operation vary 
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most necessary to the success of the horse- 
less vehicle, which we are all waiting to 
welcome. No motor yet devised can 
operate a road wagon at all required 
speeds without some means of changing 
decidedly the speed relation of the motor 
shaft to that of the carrying or propelling 
wheels. 

The ideal variable speed would have no 


slip, but would maintain a positive rela- 

















Fig. 1 A VARIABLE SPEED COUNTERSHAFT, 
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Sometimes a machine might profitably be 
run faster than its fixed or normal speed, 
and sometimes a reduction of speed is 
imperative. Anything that will enable us 
to accomplish this is desirable, and if the 
speed of the machine can be changed with- 
out stoppage, and by minute gradations 
rather than by great and sudden differ- 
ences, so much the better. Sometimes it 
is not the speed of the machine itself, but 
of the feed or some subsidiary movement 
that it is desirable to change. A satis- 
factory variable speed is one of the things 
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presenting to our readers the variable 
speed countershaft exhibited in the accom- 
It may be said that 
it is still not the ideal variable speed de- 


panying illustrations 


vice, in that its drive is not positive, but 
neither is the drive of a belt, which is the 
accepted means of power transmission for 
perhaps three-quarters of all our ma- 
chinery 

This device consists essentially of two 
disks, usually of different diameters and 
with faces of different materia ne face 


inclining slightly to the other, so that 


contact between the faces occurs at or 
near one edge of the smaller disk \leans 
are provided for moving the smaller disk 
across the face of the larger on ind, the 
larger being the driver, and running at a 
constant speed, the speed of revolution of 
the smaller disk, and of the pulley carried 
upon the same spindle with it, is varied by 
the change of positior If the driving 
contact 1s carried toward the center of the 
driving disk the speed of the driven spindle 
s reduced ind the ¢ ta de to 
take place rther the rite the 
driving disk the speed of the s in- 
creased As the shaft of the I disk 
runs in fixed bearings it may be driven 
by any suitable means The dr en disk 
and its shaft being movable, the power may 
best be taken from it by means of a belt, 
the line of movement for chang | speed 
being at right angles to the pull of the belt, 
so that the belt tension is scares iffected 
by the lateral movement 

Che applic ition of thi rat re so 

rious tl ‘ trati give 


> 
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VARIABLE FEED FOR WOOD PLANER 


tion of the driver to the driven, as with 
toothed gearing, and at the same time the 
speed would be variable at will by imiper- 
ceptible gradations all the way from the 
fastest to the slowest driven speed. Such 
a variable speed has been striven for by 
the most ingenious and persevering of me- 
chanics for generations, and there is still 
no sign of its coming. If it will ever be 
accomplished no man may say, but all 
know well enough that it would be a priz 
to the mechanical world 


In this cor nection we find pleasure in 


| 

( tiie Lhe hal A 
sp rhe tershaft th is de 
VIS¢ i e where two differs Pp 
( a \ TKINE 1 h c \¢ 
{ be drive in | ently ¢ th 
one part running at a unifor peed and 
the othe1 part it variable p ed | e 
rame 1s bolted to tl eiling by he fe 
show » that pr pally tl 
ot the arrangement i een on the paper 


The pulley at the extreme right drives the 
principal part of the machine, a belt going 
down vertically from it to the 1 hine 
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Next to this pulley are the tight and loose 
pulleys by which the spindle is driven, the 
loose pulley being considerably smalle: 


in diameter that the tight pulley, as is 


quite common with wood machinery 
The driving belt, if horizontal, will strad 
dle the side member of the bracket, or 

e belt will go above and the other be 
li t At the end of the spindle is the 


5) | 
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lever, not 


bracket A 


shown, is hinged at the ceiling and joined 


sliding shipper 
into the open fork at the end of the rod. 
The lever hangs down within easy reach 
the hand 
upon it to hold the toothed piece upon the 
teeth the To 


change the speed, a side movement of the 


of A side spring is provided 


rod in the of fixed rack 


shipper lever disengages the teeth from the 














BALL-TIHRI 


turned all over and 
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Fig. 4 


BEARING 


rack, and then the carriage may be slid in 
or out, and the speed reduced or increased 
as desired. 

Figs. 2 and 3 show in a rough way the 
application of the variable speed to the 
feed of a wood-planing machine, for which 
purpose it was first devised, and has been 
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used several years. In this case A and B 
are both pulleys, as well as forming part 
of the friction drive. This sketch does not 
show a very important feature, which is 
the ball thrust bearing sketched in Fig. 4. 
The valuable service of the ball bearing is 
realized in this application as much as in 
any place where it has ever been tried. 
balls the 


and six around it, and only flat surfaces 


Seven are used, one in center 
are used for bearings. 

This variable speed has been used for 
years, as was said, in the line of wood 
planers and other machines, and has been 


applied in different shops to the driving 


of iron-working tools, lathes, planers, 
shapers, drills, boring mills, etce., with 
most satisfactory results. It has been 


gradually improved in detail and in work- 
manship. While the 
iron, turned all over and ground on t 


f 


disk is of 


he 


driving 


face, the driven disk is not properly a disk 
at all, but a ring of end grain wood held 
circular groove by a 


in a dovetailed 


beveled ring of metal. The wood is treated 
with oil or wax, so that all the pores are 
filled, and as the two friction surfaces run 
always so nearly in the same direction, the 
rubbing is slight and the wear is inappre 
ciable. 

rhe countershaft is made by the E. & B 


Holmes Machinery Company, Buffalo 


MN. 2 


ELECTRICAL MACHINERY. 


1V1 ( 
balancee his countershatt is run pret 
ibly at high speed, as then the pressure 
rainst the disk may be very light and at 
the same time the slip will be inappreci- 
ible Che movable disk and the variable 
peed driving pulley are carried by the 
Series Reversing Motor and the 


Switch and Wiring Connections 
Used Therewith. 


BY WM. BAXTER, JR 


Ilectric motors, like steam engines, are 
very often used for purposes where it is 
necessary to reverse the direction of rota 
tion, and when this is the case a switch has 
to be used that is very different from that 
required when the motion is always in the 
saine direction. The construction of the 


switch for a reversing motor must be 
somewhat modified for the various types 
of winding; that is, the switch that would 
be suitable for a shunt-wound motor would 
not answer for a series machine. 

The series type of motor is the one that 
is used the most for cases where the direc- 
tion of rotation has to be reversed; there 
fore it will be explained first. 

The accompanying diagram shows the 
general arrangement of the circuits, and 
the principle upon which the switch is con- 
structed, and also other details which will 
be explained further on. In this diagram, 
the the of 
supply enters the system through the wire 
The switch 


current coming from source 
P, and leaves by the wire N. 
is, as a rule, made in the form of a cylin 
der, upon the surface of which there are 


metal plates that are raised considerably 


higher than the remainder of the sur 
face. These plates are shown in the 
diagram above the words “forward” 
and “reverse si The cylinder is pro- 


vided with a spindle, to the upper end 


which a handle is attached, so that 


ol 
it may be moved around in either direc- 
tion. This spindle is held in bearings that 
are secured to a frame that forms part of 
the Upon this frame a 
indi- 


switch 
of 
cated in the diagram along the line of dots 
marked 6, 5, 4, 3, 2, 1, B, N, G, F, C. These 
contacts are so arranged that they may 


casing. 


series contacts are fastened, as 


press upon the plates on the surface of the 
cylinder. In order to make the explana- 
tion as clear as possible it will be well to 
say that these plates, which are shown on 
both sides of the row of contacts, are of 
the shape and in the position they occupy 
on the surface of the cylinder; that is, if 
the surface were rolled out flat it would 
look as shown, or if the paper were rolled 
up into a cylindrical form large enough to 
allow a space between the edges of the 
plates D and J it would be a true represen- 
tation of the cylinder surface. As will be 
noticed, the plates D and J are made with 
their front edges in the form of a series of 
steps; the object of this is to provide 
means for starting the motor easily, and 
also in some cases to regulate the speed 
It will also be noticed that the two plates 
H, E on the forward side are replaced by 
four, namely, AK, S, L, 
The reason for this difference is that 


‘i on the reverse 
side. 
these plates are used for reversing the 
motor 

The handle placed on the end of the 





cylinder spindle moves over a dial, which 
is provided with points to indicate the 
position of the cylinder plates with refe1 
ence to the row of stationary contacts, and 
in most cases there is a notched wheel on 
the spindle, and a pawl so placed that it 
may fall into the notches as the wheel re- 
This latter the 
best one, as it enables the operator to tell 


volves. arrangement is 
when the switch is in the right position 
by the feeling and without looking at the 
dial. The notches or points are located so 
as to agree with the steps on the edge of 
the plates D and J. 

The general operation of the switch is 
as follows: Suppose it is desired to run 
the motor in the forward direction; then 
the handle is turned so that the plates on 
the side marked forward will move over 
of contacts 
the first 


the central stationary 
When the to 
point, the lower end of the plate D will 


row 
handle is moved 
pass over the contacts 1 and B, plate H 
will cover N and G, and plate E will cover 
FandC. With these connections the path 
of the current will be as follows: From 
wire P it will pass at P! to wire 7, and then 
will go through the rheostat resistance R, 
from the end of which it will pass by wire 
I to contact 1, and as this is connected with 
B by the plate D, the circuit will be com- 


plete as far as the wire B. From this wire 


the current will go to the motor field 
magnet coils Af, and return to the switch 
by way of the wire C to contact C. As 
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this contact is connected with F by the 


the 


} 
s a 


11 


current wil pass to wire i 


plate LE, 


and thus to the lower brush, and through 
the armature to the upper brush and wire 
G. Through wire G the current will pass 
to the contact G of the switch, and through 
the plate H to N, and bacl source 
of supply. 


When thi 


Sei ond point 


SW is turned to the 
will connect the 
urrent will 


resistance 

















Forward 


SERIES MOTOR AND 


step, therefore, cuts out of the circuit the 


section of the resistance between 1 and 2 
When to the 
point, the plate D will connect the con 
tacts B, 1, 2, 3S» the 
through the 


the handle is moved 


and current will go 


resistance aS tar aS wire 3, 


rhe 


connects, 


and thus two sections will be 
to the 


cut out 


movement fourth point 


through plate D, B, 1, 2, 3. 4, 
sections of the 


the fifth 


and cuts out 


three resistance n the 


same way, point cuts out tour 


sections, adding contact 5 to those already 
and the 


connected with each other, move 


I 
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ment to tl 


ie sixth and 1: st point uts 


all the resistance 


In the foregoing explanati it will be 
noticed that tl current enters the fiel 
magnet coils by the wire / ind retut 

y wire ( nd en the t I 

reé , retur pe. by \\ t T revers 

directic t < 

) rs thie It, eithe thre g t 

dort ( it the direct 

Ow \\ +] 7 t + 
mav bi | le 
( 
P 
° - o ; 
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Reverse 


YN 


REVERSING SWITCH 
it must not be reversed in both, for i 
were, the direction of flow of one with 


re Spe ct to the ot 


In the diagram tl 


ier would not be changed 
e current will be reversed 
by 


is turned 


through the armature, as will be 
the 


the 


seen 
switch handle 
plates the 


side over the row ot contacts U 


supposing that 


move on reverse 
nder 
these conditions the plate J will connect 
contacts B and 1, and 


from P, through the 


the current 


coming 
rheostat R, will pass 
to the wire B, and enter the field magnet 
coils through 


the same end as was the case 
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neces TV W te oO ( ere y Sil e better 
eans ni pre d omphishing 
this result 
When t t to be used s1 iply 1oO1 
the purp 1 oy. the re Stance I 
t ] t Rk 4 be ight current 
irryil pacity will only be tra 
versed by the current for short intervals 
of time ther e will not become 
rverheatec but 1 t is also to be used a 
eans ¢ t lu the speed the Capa 


ity will have to be greatly increased 
Wher motor is started with a switcl 


this kind, the movement from step to 
tep should be made in as rapid successio1 
possil without causing the speed to 
erate by a series of jerl The ob 

ct of tl k start is to avoid unnecs 
iry heating of the rheostat In stop 
ping, the handl ould be turned back 
1 tl way to tl irting-point, as 
rapidly p bl that the spark pro 


duced when the cylinder plate S pass of 
the stationary contacts may be ot hort 


not very de 


te) and on equently 


peed it will be necessary, 1n most case 
t mov thre ha d back step by step 


the plate yi 


sep irate one 


but when that is the cas« 


ire replaced by a number ot} 


id extra contacts are introduced between 


the stationary contacts I, 2, 3, et The 
object of this is to reduce the spark by 
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breaking the circuit at several points when 
the plates pass off of the stationary con- 
tacts. The best way, however, to reduce 
the velocity is by the commutation of the 
field coils. 

4 A & 

Additional Tests of Power Absorbed 
by Electrically-driven Machine 
Tools at the Baldwin Loco- 
motive Works. 

PESTS MADE FOR THE ‘* AMERICAN MACHIN- 


Ist’ BY C. W. PIKE, OF THE FALKENAI 
ENGINEERING CO, 


THREE-SPINDLE DRILLING MACHINE. 
Bement, Miles & Co., 


*21 feet ; drilling in wrought iron with soap 


makers ; length, 


and oil ; 86 revolutions per minute ; 6-kilo- 
watt motor 
Elect 
Readings A. Vv. H.P 
OO GIN sk veescns 6sSesuwuws ‘ 24 1.¢ 
Motor and countershaft. 6.5 24 2.1 
Motor, countershatt and _ idle 
machine r4t 2.¢ 
Feed, .84 inch per minute 
One 74-inch drill ? 1s P45 | 3.6 
(again, 11.0 2445 
Two inch drills... - : . ait 40 
/ again 12 246 \ 
rhree inch drills. ? . edt 4.5 
(again, 1 2445 
Same machine as last, doing same char- 


acter of work, but with larger drills, repre- 
senting the maximum work for which the 


machine was designed ; 78 revolutions per 


minute 
Elect 
Readings A. V mn. P. 
Motor only oe 4 1.6 
Motor and countershaft.. -n- ” 24 2.1 
Motor, countershaft and idle 
machine - 24¢ 2.¢ 
Feed, yi inch per minute, three 


»-inch drills rl 36 8 


Two-spINnDLE DRILLING MACHINE. 


E,W. Harrington & Sons, makers; reach, 


22 feet ; drilling in wrought iron with soda 


water ; So revolutions per minute ; 4-kilo- 
watt Gibbs motor : 
Elect. 
Readings A VV. H.P 
i. ae 3.4 242 97 
Motor and countershaft 5 240 1.1 
Motor, countershaft and idle 
machine is BS 240 1.45 
Feed, y% inch per minute. 
U sing one I- -inc h drill 8.5 24 7 
. eos UE.5 4° 3-7 
” both deills.. ae 16.0 24 5-15 
RADIAL DRILLING MACHINE. 
Bement, Miles & Co., makers; 42-inch 


arm ; drilling in wrought iron with soda 


water ; 42 revolutions per minute ; machine 
not working to full capacity on account of 
teed gearing being out of order ; 4-kilowatt 


Gibbs motor 


Elect. 

Readings. A v. 8.P. 

Motor only....... 2.5 24 5 

Motor and counte rshaft 3. 240 of 
Motor, countershaft and idle 

mac hine : ASS 3.5 24 1.1 
Feed. 4 inch per minute, 2-inch 

GUE cikah seepverdeeerees ° 0.5 240 2.1 

VERTICAL BORING AND TURNING MILL. 


Wm. Sellers & Co., makers ;: 
6 inches diameter ; one tool head ; 
tire, 3 
; speed, 8 revolutions per minute ; 


table, 4 feet 
boring 
cast-steel driver feet 6 inches 
diameter 


4-kilowatt Gibbs motor 


Elec # 

Readings. A Vv 8. P 

Motor only , 5 240 1.75 

Motor and countershaft 6.5 240 2.1 
Motor, countershaft and idle 

machine. . 8.0 238 2.4 


Depth of cut, 4 inch; feed, ,4 


a 1s 24 4.¢ 
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BorING AND TURNING MILL. 
Works, 


VERTICAL 


Baldwin Locomotive makers ; 


table, 5 feet 6 inches diameter ; one tool 
head ; boring cast-iron driver hub ; 6-kilo- 
watt Gibbs motor : 
Elect 
Readings. A. YY. &? 
RR Rr 4-5 240 5.4 
Motor and countershaft....... 5.0 240 1.6 
Motor, countershaft and idle 
machine...... oh toualneaale 7.5 240 2.4 
Depth of cut, % inch; feed, ,4 
inch at 3 inches from center... 13.0 240 4.2 
Depth of cut, % inch; feed, 4 
inch at 7 inches from center.. 15.0 240 4-8 


LATHE. 


Bement, Miles & Co., makers ; swing, 90 


inches ; two tool heads, both cutting ; turn- 

ing cast-steel driving wheels, 5 feet 73 

inches diameter; one-half revolution per 

minute; no lubricant ; 6-kilowatt Gibbs 

motor 

Elect 

Readings A. V nH. FP. 

BN ONG ive vader saweeseess . 4.0 24 1.30 

Motor and countershaft 4-5 238 1.43 
Motor, countershaft and idle 

NGG. icci0ccs0000s : 6.5 24 I 
Depth of cut, % inch; feed, +; 

inch, heavy cut ere 20 2 38 6.38 

PLANER. 
Bement, Miles & Co., makers ; 24 inches 


between housings ; 13-foot table ; two tool 


heads, both cutting ; planing steel con- 
necting rod; no lubricant; 9-kilowatt 
Gibbs motor, shunt-wound : 
Elect. 
Readings A V ma. FP. 
CE aioe sca cceeeue te ~ es 248 1.5 
Motor and countershaft 6.0 244 1.95 
Motor, countershaft and idle 
machine 
Forward, 18 ft. per min.... 6.5 44 2.1 
During over . Ox 42 19-5 
Backward, 6 . per min. 20. 42 ¢ 
Depth of cut, 4 a h; feed, ! 
REE SeaE neers eee 25.0 240 8 


Remarks—The enormous current at re- 
versal lasts but a few seconds, and then 
quickly and quite steadily falls to the 
normal value for the backward run, 


PLANER. 

Wm. Sellers & Co., makers ; 36 inches 
between housings ; 18-foot table ; belt re- 
versal; two tool heads, both cutting ; 
planing wrought iron with water ; 14-kilo- 
watt Gibbs motor, shunt-wound : 

Elect 

Readings. A V HM. © 

POR I sono incrcacipenecs 7-§ 41 $ 

Motor and countershaft nana Ost 238 2 
Motor, countershaft and idle 

machine 

Forward, 20 ft. per min.... 12 4 3.9 

During reversal ; 7o 23¢ 2.1 

Backward, 80 ft. per min. 15.0 4 4.7 
Depth of cut, 1 inch; feed, % 

SCH ocee Terrerrrr rere res ee 53 236 I 7 


PLANER. 
Sellers & Co., makers ; 
35-foot table ; quick- 
for- 


Wm. 
between housings ; 
return pattern, with clutch reversal ; 
6 inches per minute ; 


56 inches 


ward speed, 18 feet 


return speed, 111 feet per minute ; two 
tool heads, both cutting ; planing wrought- 
iron locomotive frames with water; 20- 


horse-power U.S. motor, shunt-wound 


Elect 
Readings. A V H. P. 
Motor only as 5. 238 1.¢ 
Motor and countershaft. ‘ 15 2 4 
Motor, countershaft and idle 
machine 
Forward .... is e+ 22.5 3¢ 7.1 
During reversal..... 65.0 228 19.8 
Backward........... aes 24 12.7 
Depth of cut, 4 inch; feed, 4% 
inch Salk iat a > 3¢ 13 
Depth of cut, 4, inch feed, 
CEE eitinecosas oe 60 . 228 13.7 
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PLANER. 


Wm. Sellers & Co., makers; 56 inches 
between housings ; 24-foot table ; shifting 
belt reversal ; forward speed, 19 feet per 
minute ; return speed, 70 feet per minute ; 
two tool heads, both cutting; planing 
wrought iron with water 18-kilowatt 
Gibbs motor, shunt-wound : 


Elect. 
Readings. A. Vv. &. Ff. 
Motor only...... o ec 20.2 237.9 3.25 
Motor and countershaft 14.0 240 4.50 
Motor, countershaft and idle 
machine — 
F orw ard eccccce ° ‘ 15.0 240 4.5 
During reversal paeiirs 1 232 1.1 
Bac kward. veigad peeeaeewns 2 232 7-15 
Depth of cut, % inch; feed, 4) _. | - = 
inch, tool just starting to- f° 7", dg 
NR ee et roe » se 
De pth of cut, s inch; feed, ys) « 
inch, after the tool gets welll 6 
into the work we 
Remarks—This and the previous test 


instructive comparison between 
shifting belt and clutch 


shows 


give an 
the action of the 
reversal. The clutch planer also 
an unusually high percentage of power 
applied to actual cutting, namely, 80 per 
cent. of the entire power absorbed for the 
cutting stroke, the belt shifting 
planer of approximately the same size 


while 
shows but 60 per cent. 
SLOTTING MACHINE. 


Sellers & Co., makers ; diametet 


4o inches; maximum stroke ot 


Wm. 
of table, 
tool, 15 inches ; cutting wrought iron with 
water ; 18 strokes per minute ; 6-kilowatt 
Gibbs motor, shunt-wound 


Downward stroke..... a 2'4 ft. per min 
Metwrm GOS... vccccccccecs sovecty : . 
Elect 
Readings. A. Vv, &.P 
Motor only. bce Ol 4 1.45 
Motor and countershaft........ 5.5 42 1.8 
Motor, countershaft and idle 
machine 
Downward stroke menace 7.0 
OT aaa 7.« 
Depth of cut, % inch; f 
inch, heavy cut.........-00:. 23.0 238 


LocoMOTIVE FRAME-SLOT- 


MACHINE, 


DousLe-HEAD 
TING 


Bement, Miles & Co., makers; width 
between housings, 30 inches; length, 24 
slotting two wrought-iron locomotive 
with water; length of stroke, 9 
inches ; 15% strokes per minute; maximum 
stroke, 16 inches ; separate motor to each 
tool ; readings are for one motor only ; 9- 
kilowatt Gibbs motor, shunt-wound 


feet ; 
frames 


errr rT 1 ft. pe lin 
Return speed.... ocunetees 61 = 
Ele« 
Readings. A V H. P 
Motor otly (2)... ..<cccsves = 4.5 245 1 
Motor and countershaft (1).....  ¢ 24 
Motor, countershaft and idle 
machine 
Downward stroke wideee 7 7 
Upward s 7.0 237 
Depth of cut, % inch; feed, 
eee sen 28 23% 
Depth of cut, % inch; feed. 1's 
inch, another reading.... 


DovusLe-HEAD FRAME-SLOTTING MACHINE. 


Width between housings 4 feet ; length, 


48 feet ; slotting wrought-iron locomotive 
frames 
ings for one motor only—readings (a) being 
from one head, and readings (4) from the 
other ; 14-kilowatt Gibbs shunt-motor 


; separate motor to each tool ; read- 
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Elect 
Readings A ¥Y. & 
og: See 75 241 2.4 
Motor and countershaft 1“ 24 
Motor, countershaft and 
idle machine 
(a) Downward, 12 ft. per 
DE Gssnveredsastees 17 >42 5 
Reversal os 42 I 8 
Depth of cut, A inch 
feed, ; inch.... Se 248 7.¢ 
Motor and countershaft.. 1 24 
Motor, countershaft and 
idle machine— 
Downward, 12 ft. per 
min. ; ae 15 24 4.8 
é Reversal 68 238 1.¢ 
Upward, 36 ft. per 
min. 2 $ 6.4 
Reversal ’ 4 16.1 
Depth of cut, inch 
feed, 3% inch....... ¢ 4 4 
SHAPING MACHINE, 
Bement, Miles & Co., makers ; one tool 


head ; maximum stroke, 1ginches ; planing 


wrought iron with soda water; 8-1nen 


stroke ; 6-kilowatt Gibbs shunt motor 
Speed forward at max, stroke ft. per 1 
= back = ee 
Ele 
Readings \ \ H. P 
Motor only - , ; 4 1.44 
Motor and countershaft 4 
Motor, countershaft and le 
machine $ 
Depth of cut, ink feed, 
inch ; stroke, 8 inch I 4 ; 


Depth of cut, % ir 
inch, very heavy 


7 * o 


The works of Sir William Armstrong 
& Co., at Elswick, England, have now in 
their employ about 19,000 men, and the 
amount paid annually in wages is about 
$7,500,000. They have under construc- 
tion at the present time fourteen ships of 
war, aggregating 60,250 tons, and 1,300 
guns of various calibers up to 12-inch. 


A A A 


Letters from Practical Men. 
Dies and Presses for Needle Eyes. 


Editor American Machinist: 

Perhaps some of the many die-makers 
who read this paper, and who have had 
no experience on the above class of dies, 
may be interested in the subject and also 
pleased to get a few points on it. My ac- 
quaintance with punches and dies began 
with those used on needle eyes, and was, 
I believe, about the first of that method 
of making them. It was at the begin- 
ning of the sewing-machine needle indus- 
try, that has since grown to such enor 
mous proportions. 

The old the 
was to first drill them, the diameter of the 
drill being equal to the width of the eye 
from the drill they went to the reamer, 
by a long 
the broach 


method of making eyes 


who would elongate the eye 
five-sided broach or reamer, 
being inserted into the eye, and the needl 
then swiveled each way very much as a 
“cub” will do when he is trying to ream 
out a ;*;-inch hole with a }-inch reamer. 
These reamers were of Swiss make, and 
were, for the price we had to pay for them, 
a beautiful piece of work and had a very 
fine temper. From the reamer the needle 
went to the polisher who threaded or 


“strung” it, as we called it, onto a strong 
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linen thread, and by a liberal use of emery, 
oil and elbow-grease, polished it until it 
was in shape to use. At the time of which 
I write, competition was just beginning 
to make itself felt in the needle business. 
Manufacturers were not getting $50 per 
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PUNCH AND DIE FOR NEEDLE EYES 








Fig. 1 


PRESS FOR NEEDLES 


PUNCH 


HAMMER 
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Fig. 2 
LEVER PUNCH PRESS FOR NEEDLES 
1.000 for needles as they had been, and 


were forced to try punching the eyes as 
a method of reducing the cost. 
The first punches and dies that I have 


any remembrance of for this work were 


o> 


27-003 


made by Mr B. Holmes, then a noted 
inventor in that line of mechanics, and 
the lever press shown in the cut was one 
of his make. The first experiments were 


made with what we called the “hammer 
punch,” and which was made on the prin- 
ciple that you can drive a tallow candle 
you can do it all right 


The 


punch was driven through the needle by 


through a board 
if you only do it quick enough. 
a quick blow of a mallet; this soon gave 
way to the lever press worked by a treadle, 
as shown in the second cut. The hammer 
discarded 
ago, but the foreman raked up the pieces 
them to 


press shown was many years 


from under the stairs and put 


gether for my benefit. Unlike many first 
inventions, this press was a success from 


the start, and, in fact, is used to this day in 


some of the largest shops in the business 
[he lever press shown in the second cut 


is by far the better tool, both as to style 


ind the breaking of punches, but it lacks 
n speed \ good girl can kick off 12,000 
to 15,000 per day on the hammer pre 
but she is a smart one if she can do 12,000 
mm the ever style The dies were made 
ectional three pieces, the center piece 
iving a U-shaped place cut out in tl 


being equal to 
This center piece 
was also as thick as the groove in the 
needle is wide, and projected up into it, 
thus supporting it during the operation of 
punching. 

I have made an attempt to show this 


piece as well as the two side dies in the cut, 
but the fiend at the camera was more in 
even 


he 


rie 


good 


terested in 
if it didn’t 


getting a picture, 


show what I wanted, than 
was in the proper locating of them, and as 
I have a very obliging disposition I gave 
in to him 
from .o80-inch Stubs wire turned down to 
the proper diameter, and hardened 
and flattened off on the sides to give them 


he eye. 


The punches were all made 
then 
the proper size for t The smallest 
punches we made were .004 inch diameter 
008 inch 


and were used for lace needles; 


ind .o10 inch were a common size, and [ 
have often seen them punch an eye .o15 
inch and .020 inch thick, thus upsetting 


the old idea that you cannot punch over 
the diameter of your punch 

In the operation of punching, the needle 
was laid on, or rather in, the die, for the 
side dies had a groove that kept the blank 
straight, and then clamped by a lever 


worked by a foot treadle; then the punch 
came down, passing through a hole in the 
clamp and punching the eye, the punch as 


well as the clamp being worked by a 
treadle, thus giving the girl both hands to 
In the lever press, the 


the 


handle the work 


back lever was taken out in moving 
press to get a better (?) exposure (another 
whim on the part of the fiend at the cam 
era), and did not get put into place again 
The pencil sketch shows the design of 


center and side dies 


Luc AS 





Cabinets for Drawings. 
Editor American Machinist: 

Regarding cabinets or cases for filing 
drawings, Professor Sweet’s plan, as 
shown in your issue of September 3d, is 
certainly an improvement over the old- 
style drawer. Inclosed I send you a print 


of case and drawers adopted by Mr. Fred- 


erick B. Miles some years ago, and since 
used with great satisfaction by Bement, 
Miles & Co As in Professor Sweet’s 


cabinet, the flooring between the drawers 
is omitted, and, in addition, the sides have 
been dispensed with, and the front hinged 
so a 


s to drop when pulled out as far as 


desired. The sides of the drawers were 
found to be entirely unnecessary, and the 


drop front allows all of the drawers to 





AMERICAN MACHINIST 


Cormack did not work at farming when he 
invented his reaper, and hundreds of other 
important revolutionizing inventions were 
the inspiration of others ‘‘than those work- 
ing at the particular vocation most affected 
thereby.” 

In the issue of the “American Machin- 
ist,” September 3d, a writer has the follow- 
ing to say regarding molders: “It is useless 
to wait for the molder to make these im- 
provements, for but few possess the me- 
chanical ability to desigu a successful ma- 
chine, while still fewer have any desire to 
improve the present old and time-worn 
methods of making castings.”’ 

How often do we hear this kind of state- 
ment? and generally by those who are 
or know but very little 


= 
careiess 


either 
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something that will not dry in a month, if 
ever; with draft both that 
matter which side up you mold it you wish 


ways, so no 
you had gone the other way, it would seem 
as though he must exercise some inventive 
ability to get along at all. 

The above jollities are a few of the vexa- 
Now add 
to the above the getting-up of the neces- 


tions a molder is ever beset with. 


sary rigging, flasks, core plates, lift-irons, 
draw-backs, and have ever in view that 
cost is an important factor, and that noth- 
ing must be made unless it shortens the 
road either as to time or security from loss. 
All this is inventing and often of the most 
cunning kind, and the foundryman takes 
just pride in circumventing seeming im- 
possibilities from wrong pattern construc- 






























































be readily removed and the drawer easily about the needs or possibilities of the foun- tion. “And of the story will he tell his 
wiped out when required. The saving in) dryman. My experience has brought me son (the apprentice) how this and that 
pace and in material is considerable in a into very close relations with all kinds of were done.” 
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CABINET FOR DRAWINGS 


large system by omitting the sides, and in 
many years of service no difficulty has 
been experienced from the drawings or 
tracings catching or jamming against the 
sides of the case. 


Wo. 
Philadelphia, Pa 


H. DERBYSHIRE. 
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Invention in the Foundry. 
Editor American Machinist: 

Why are foundrymen so often accused 
of being lacking in inventive faculties, said 
to 
the methods practiced in foundries, etc. 


be “opposed to all improvements in 


ete sr 
Are they 
? 


mechanics! 


than other 


Let us look over some of the 


more skeptical 
important inventions in the last century: 
What the 
steam engine ever emanated from steam 
The eccentric, it is 


important improvement in 
engineers or firemen? 
said, was invented by a funking or lazy 
boy. The cotton gin was not invented 
by a cotten planter, spinner, or weaver. 
Elias Howe, or Singer, of sewing machine 
fame, were not tailors. The earliest and 
majority of latest inventions to economize 
labor in boot and shoe manufacture were 


Me- 


not the inventions of shoe-makers 





iron and other tradesmen, and I have never 
seen any greater hunger shown for im- 
provements black- 
smiths or carpenters than I have among 
I don’t think they are any more 


among machinists, 
molders. 
apt or fertile in inventions than the foun- 
drymen, nor quite as much so. Of course, 
there the 
and suspicious to be found in the foundry. 
who fear that the new thing will in some 
mysterious way work them injury finan- 
But the 
seen the machinist 
combination tool is introduced in the ma- 


are ever-present, incredulous 


cially same Banquo’s ghost is 


by when some new 
chine shop, or power wood planer or a 
mortising machine is put into a carpenter 
shop. The thorough skillful molder must 
be a born inventor; he never will excel in 
the foundry unless he is full of resources, 
and has of expedients an abundant store. If 
in a jobbing foundry, where it is a daily oc- 
currence to get patterns to mold from, of 
every conceivable shape, form and fashion, 
with core prints too short or too small; 
draft cut under; portions fast that should 
be loose; no rapping or draw plates, cov- 
ered with some substance with an affinity 
for sand, usually glue, and extra doses of 
it in the corners (they are very particular 
about the last preparation of the pattern, 
especially if in a hurry), or varnished with 





The lookers-on can sometimes see the 


best 
all unseen to those in the game. 


moves on chess or checker boards, 
Vide the 
advice given to Bessemer, who, describing 
to a friend (not a metallurgist) the diffi- 
culty of retaining just the right quantity 
of carbon in the metal—it sometimes hap- 
pened right, but more times wrong—the 
friend all 
eliminated, and then inserting the amount 
That did the trick. 

Shoveling sand, ramming and venting, 


advised blowing until it was 


desired. 


securing molds, pouring them off often 
in temperatures dancing from 100 to 125 
Add 


tension oO 


degrees, is exhausting business. to 
this the 
anxiety, ever present with the conscien- 
To the end that 


nothing has been overlooked or neglected 


never-ceasing nerve 


tious “jour” or foreman. 


—securing of cores, flask properly clamp- 
ed, bolted or weighted; iron too hard or 
too soft, hot enough or too slack—all these 
and more pass in rapid review when an 
All 


and other conditions have to be right be- 


important piece is to be cast. these 
fore the supreme moment of pouring; for 
when the “let 
closed is the gate to the correction of any 


word is given, her go,” 


“He would be a phenomenon 


omission. 
indeed if, after a daily repetition of these 
from 


other cares inseparable the 


and 
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foundry management, he had a great store- 
houseful of inventive inspiration on tap.” 
The foundryman takes up the strands 
where others often leave them, in exasper 
atingly ragged condition, and with his in- 
ventive resources brings the answer right. 
It is this continual sapping of his inventive 
fount that (to the uninitiated) keeps the 
stream from overflowering the banks at 
any particular spot. But I never visited a, 
to me, new foundry but I saw something 
worth remembering as an evidence of the 
foundryman’s inventive resources 


LL. C. JEWET! 


Mass 
a AA 
Invention in the Foundry. 
Editor American Machinist: 


Boston, 


interest the rt 


I have read with some 


cle on Molding Machines in the ‘Ame 
can Machinist” of September 3d, and w 


somewhat surprised to see Mr. Farwel 
statement that 
the mechanical ability to design a su 
ful molding machine, et 

I wish to differ with Mr. Farw 
point. I believe, as a class, there 
mechanic mort 


Half of his work in a great many of tl 


shops can only be accomplished su 

fully by the aid of inventin bility 
ability to be demonstrate ( 
perceptible cost to the employe: ry] 
especially noticeable wl orig Vo! 
is produced, with the yrobability it 
one or two pieces being needed from or 
pattern, or without any pattern, as ist 
may be he molder in such cases is 
pelled to make a rig which might well be 


called a molding machine 


(not the “bum’’) is an artist in his 

he does not want to get up what is e2 
erally termed a molding machine, whi 
yiten has little to recommend it to tl 
trade but the fact that it can be used t 
turn out an increased amount of interior 
work as compared with le witl 
out its aid I ay ( i st 
where a machine of this type ever rai 
the Wages Ot an vid rT. r lig] tened | 
burden in the least The general rule 


that it gives him a larger sand pile to 


over, and a larger amount of hot iron t 
pour; or in other words, an increased 
amount of hard work. The molding trad: 
was once a branch of fi irts d I 
think a molder should study ww to p 
duce as fine castings as possible in pr 


erence to as great a as possible 


That there is a need of improvement in 


the foundry I think 


number 


very one will ag 
The improvement tn cranes and ladles has 
been a grand thing in the foundry, and has 
helped materially to bring about the end 
But 


othe: 


mentioned, namely, finer castings 


what is needed now more than any 


one thing, perhaps, is a better system of 


ventilation, whereby the smoke, steam and 


gases generated may be quickly carried 


from the foundry. Many of our foundry 


foremen would be glad to suggest plans 


to attain this end; but as this does not 
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plainly show increased returns for the out curacy of the tools for the quality and 
lay, they know it is useless to ever suggest quantity of the work produced 
it. “The tool room in turn depends upon 

In conclusion, I wish to state that I be- the draughtsman fo plicity of design 
lieve molders, as a class, are honest to their and absol < i racy ) the drawit 
trade, and that when anything which im Now right her where the barrel leaks 
proves their work is brought forth they lo illustrate: A drawing is sent to the t 
will gladly adopt it; but I believe that room, and worl started on a ¢ g 
these improvements will emanate wher: Chere is but « rawing mnsequently 
a great many previous improvements have the work must be given to one mat Chi 
1. e., in the foundry drawing ( 1 the g 

Witniam E. MALpass ery fine, but up ‘ natior ind 
Jordan, } } that there are no figures to work to VI 
Aaa man now g to worl 1 the xp 
ment il] il }] first goes to tl ' 
Tool Room Management. ea a cal ee ia ei 
Some unique ideas prevail in the t t ing r the pre 
the Nati 4 Register Cor pal i rtw 
t Dayton, O i ig other 1 ) t t to fit a pi He t ! 
things to | nd Ss what that nul ag ' 
tin \ ‘ his « b S ( ¢ ) 
p o tant fe tt ght | e to 
rks { artim { He 

rning pany’s tim 1 « if finishes the jig. We 

ses t portance tot { t il ! t 

tion t nd suggestio , ‘ 

pres paps t lt 

rye ting t 1 

( experiet ; 
oI gt lies S ip ! 
\s a samp the papers, we ¢ 

sista MI \ ' ot 
Kelly s \ 

‘The qu 1 gato turing d vith t 
yrotitably i ] r< standp ‘ . ‘ 1 

s re ( ns le attent fr ( t { t 

iny ) I idit re i« lan s Oo th 0 Vo! t p Vi t re 

ul past vl 1 pr t 1 | t 
i a 1 pinio ; the sles 
Aeitettn 3s yenera greed that the d ’ 
corer , d depend ; ipp 
great 1 i ) ( pp t t ‘ 

\ ow gnized p ‘ 
ipp! ed tot ) ce ) 

‘Speaking exp 
ventv vea if 1 ] ] 

Linhta ’ 2 8 

irding t i rd t 

| 
ble Y ‘ } 

tut ' nt why \\ 

rrofital rreat t ‘ t 1 it 
rding to Q t 

by th Is t 11 I ea 

ment ' ' =e 

“Mar V y¢ T ~ \ i | \ I 
to make a too ( I t oe 1s der \ | I ‘ 1 
vould be best adapted for that part plicit \ 
purpose Phe he started t t iS | milarit Che 
tool, but, rt ng satisfied that it wo ! c 1 de heets whe de 
be all right, he went very slow and felt h yuld | ibmitted to the chief draughts- 
way along and finally finished it. He tl he ( 1 as to thei rrect 
found that it cost just twice the amount ne If found t rrrect. thev should 
that it would had he known what he be ‘O. K.'d’ by the head of the drawing 
wanted in the first place. This I would lepartment The original sheet is re- 
term ‘experimental tool-making.’ tained in the drawing room, and two or 


“The tool room is responsible in a great more blueprints (with dimensions and fig- 


measure for the profits and losses of the ures accurately and plainly marked) are 


manufacturing departments, as those de sent to the tool room. The work is then 


partments depend upon the design and a started on the tool, and instead of having 
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one man working on the ‘experimental 
plan,’ we have the means of working as 
many men on the same job as can be prof- 
itably handled. In case of errors in the 
drawing, any attendant loss or extra ex- 
pense should be charged to the drawing 
room, where it properly belongs; and like- 
wise, any errors in machining or in the 
construction of the tool should be charged 
to the tool room. 

“By this means we will not only in- 
crease the efficiency of the tool room, but 
will make the men more self-reliant and 
confident; and instead of a company feel- 
ing that its tool room is a doubtful invest- 
ment, it can safely feel that the tool room 
will be able to hold its own with any insti- 
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speed lathe or two in common with which 
to do lapping, polishing, filing, etc., drill- 
presses, and one or more lathes in which 
to bore holes for bushings where the work 
is very close and where responsibility 
cannot be divided between the man who 
lays them off and he who bores. In other 
words, as much as possible of the planing, 
milling, turning, grinding and other tool- 
ing operations on jigs and other fixtures 
should be performed by men who regu- 
larly operate the tools; the extent to which 
this can be done depending somewhat, 
of course, upon circumstances. Such a 
method largely does away with the main 
difficulty referred to by Mr. Kelly, but 
it necessitates figured drawings, which fact 
Ed.] 

















tution in the country engaged in the may be considered among its merits 
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commercial manufacture of tools for a 
profit.” 

[ Mr. Kelly speaks of difficulties that are 
familiar in many tool rooms, but are en- 
tirely unknown in many others. There is 
usually no reason why drawings for the 
tool room should not be figured the same 
as other machine-shop drawings; but 
sometimes it happens that dimensions, 
such as distances center to center of jig 
bushings, are to be taken from the model 
and must not be determined by measure- 
ment. In such cases the approximate dis- 
tance should always be given on the draw- 
ing for the convenience of the workman, 
with a note calling attention to the fact that 
the exact dimensions must be copied from 
the model, or be otherwise obtained. 

All tool rooms where any considerable 
amount of work is done should, we think, 
be conducted much upon the same plan 
as machine shops usually are; i. e., so far 
as possible, machine tools should be oper- 
ated by men who “run them” regularly. 
Much better results are obtained where 
one man does milling, another grinding, 
and another lathe work, and so on; the 
vise men requiring, however, to have a 
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DOUBLE-HEAD GARDNER GRINDER 


« Double-Head Gardner Grinder. 

We have previously referred to the new 
double-head Gardner grinder, and we are 
now enabled to present an 
showing its construction. 

The left-hand head is fixed to the bed; 
the right-hand head can be moved and set 
at any desired point. Its spindle has about 
1-inch movement endwise, this movement 
being effected by means of a lever which 
is attached to a sliding sleeve. This sleeve 
carries a stop screw for adjusting the 
space between the two wheels. By means 
of the adjustable stop, many pieces may 
be ground accurately to size without try- 
ing each piece with caliper or gage. 

The machine is provided with a rest to 
support the work when it is being ground. 
These may be made especially to accom- 
modate work of different shapes, but, or- 
dinarily, a flat surface at right angles with 
the surface of the wheels, and nearly fill- 
ing the space between them, is used. For 
pieces of considerable length as compared 
with the width, the ends of which are re- 
quired to be square, a rest is provided 
with a slide carrying a rib at right angles 
with the face of the wheels; this is par- 


engraving 
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ticularly effective for squaring the ends 
of round, square or flat bars from 3 to I2 
inches long. 

The operation of the machine is ex- 
ceedingly simple. The work is placed 
between the wheels, on the rest, and the 
movable wheel is brought up to it by the 
hand lever; this grinds the face next it, 
and, of course, presses the work equally 
against the other wheel running in the 
fixed head. If the work is large enough 
to allow free use of the hand between the 
wheels, nothing else is required to hold 
and move the work on the rest; but if the 
wheels must be run near together, a stick 
notched or recessed is used to hold and 

















move the work on the rest between the 
wheels 
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Square or hexagon-head set or cap 


screws can be simply burred or can be fin- 
ished very rapidly. The have 
ground the heads many 
5g-inch and %-inch square-head set screws, 
ready for case-hardening, at the rate of 
800 per hour. 
effective for finishing milled nuts, ready 
for case-hardening. 

Those who have had opportunities of 
witnessing the astonishing efficiency of 
these emery-paper-covered dishesas grind- 
ing wheels, will readily perceive the value 
must 


builders 


of thousand 


The machine is equally 


this machine for work which 
have opposite sides finished parallel with 
each other and to gage. It is made by 
Charles H. Besly & Co., 10-12 North Cana! 
street, Chicago. 


of 
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How to Turn Out Good Molders.* 


BY D. F. MATLACK. 


I have been asked to give my ideas on 
the subject “How to Turn Out Good 
Molders.” 


*Read at the Philadelphia meeting of the 
American Foundrymen’s Association. 
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I cannot say that I have ever favored or 
practiced any fixed system which had 
this object in view, excepting to encourage 
good boys who showed intelligence, and 
were hardworking and painstaking. My 
actual experience has been confined to one 
foundry in which I have been sucesssively, 
apprentice, journeyman and foreman, and 


any observations noted herein are pro- 
duced from many years’ participation in 
the business in those capacities. The 


foundry in which I have acquired my ex- 
perience has, during all these years, been 
able to command a class of business of 


great variety and high character of re- 
quirements, and therefore apprentices and 
journeymen have had exceptional oppor 
tunities for advancement and improve 
ment 

The art of molding is very ancient and 
many men have been engaged at it, all the 
good ones recognizing the fact that there 
was room for improvement, and that they 
individually could always learn something 
more about it. The best way to turn out 
good molders, I should think, would be to 
encourage the good, the intelligent and the 
industrious boys, and, after a fair trial, dis- 
miss the incompetent and idle ones. Those 
of the latter class should seek fields where 
work and 


hard intelligence are not so 


largely required and seriously needed 
Boys who are not fitted for the trade, but 
who are anxious to get along, should be 
advised and helped to secure a trade of a 
different character and more in keeping 
with their peculiar fitness. Boys who are 
not anxious to get 


dismissed, for the reason that the molding 


along, should be 
art requires, for successful attainment, the 
reverse characteristics. When a boy is 
not adapted to the trade for various rea- 
sons; when he is natually incompetent, idle 
or vicious; or when he is not so inclined, 
but is kept at it by parents or guardians, 
and perhaps, if he had the chance, would 
adopt another calling, he should not be 
encouraged to continue an apprenticeship 
which could not result in any benefit to 
either himself or his employer. It is not 
always easy to make up one’s mind to dis- 
charge boys who do not fit the business, 
and I will admit that I have not always 
practiced what I am preaching. But I am 
convinced that in all su¢h cases I have 
erred by reason of mistaken kindness or 
unwillingness to possibly harm the boy, or 
disappoint his relations or friends, for 
whom I had a kindly and a closer feeling. 

For the good of the trade and the busi- 
ness, as well as for the ultimate benefit to 
the boy, I believe that fitness, industry and 
intelligence only should be _ rigorously 
recognized. Intelligence and education 
are always great helps to boys in this as 
in any other calling, although our most 
intelligent and better educated boys gen- 
erally develop into employers of some 
description. I have noticed that those 
apprentices who have developed into first- 
class molders have been successful mainly 
by reason of their own efforts, application 
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and natural ability. It has been the rule 
in our shops that a boy should have the 
opportunity to so advance, and the same 
fact I suppose holds good in any other 
shop or trade. The best and most intelli- 
gent boys generally develop into some- 
thing better than good molders. Some 
become foreman, and there are still others 
who engage successfully in business of a 
different character. Sometimes they stick 
to the trade, but, as a rule, brains and edu- 
cation will not be confined to simply be 
coming a good molder 

I have always believed in affording op 
portunities to apprentices who have 
evinced a disposition to take advantage 
of them. Any of our apprentices who 
are careful, painstaking, hardworking and 
who also possess adaptation and inclina- 
tion for the business cannot help finding 
the way, means and opportunities neces- 
If they 


reaching their ma- 


sary to make them good molders. 
remain with us after 
jority, the improvement is sure to go on 
for the reason that our business has always 


covered such a large variety of the highest 


character of castings. This must have 
been so, as shown by our men being in 
demand all over the United States, not 


only as journeymen, but also as foremen, 


and quite a number have engaged in busi 
ness for themselves 


It is the 
including our own, that a portion of the 


rule with some establishments 


wages of the apprentice shall be withheld 


to him in a lump sum at the 


and given 
expiration of his apprenticeship. This 
practice may be advantageous to both 


the boy and his employer in some ways, 


and I will not record myself as definitely 


either opposed to or in favor of the prac- 


tice I will only say that I cannot see 


that it operates to the advantage of the 
“turning out good 


gained 


object to be 


molders;” for while it have some 


slight effect in holding the good boy to 


may 


the trade, it would also operate against 
the inclination of the employer to get rid 
of the incompetent boy, thus saving to 
himself the accumulated wages of which 
the boy will be deprived 

\ny rule, practice o1 
rated with a view of improving the grade 


system inaugu 
of molders will to a large extent fail if 
the principles I have tried to explain are 
Good 


prentices will make good molders, and 


not given due consideration. ap- 
the larger the variety and the higher the 
quality of opportunities given them, the 
better will be the results as to the ability 
of the molder turned out. 
A 4 + 
Magnesium. 

Some increased attention is being given 
of late to the properties of magnesium as 
a metal. Contrary to the popular impres- 
sion, it is considerably lighter than alumi- 
num, a cubic foot of it weighing only 109 
pounds, while a cubic foot of aluminum 
weighs 166.5 pounds, and a cubic foot of 
iridium would weigh 1,396 pounds. Mag- 
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nesium melts at 811 degrees Fahr. and its 
electrical conductivity is 41.2 per cent. that 
of copper. The tensile strength of the 
metal ranges from 22,000 to 32,000 pounds 
its elastic limit in wire is about 8,770 
pounds, and modulus of elasticity 1,945,000 
than that of 
strength of the cast 


that 


pounds, or less even many 


stones The tensile 


metal is less than one-half of given 


above. Magnesium used as an alloy of 
aluminum up to 10 per cent. increases its 
tensile strength and modulus of elasticity 
but larger proportions render it weak and 
brittle. No success has followed various 
attempts to produc: loys of copper and 
magnesium 
= _ a 

Contracts for Three New Battle- 

ships. 

Contracts for building three new bat 
hips for the United States Navy w 
warded on September 14th Five bids 
were offered; the bids were remarkably 
close, and w ered low he 
successful competitors were: The New 
port News Shipbuilding and Dry Dock 
Company, Newport News, Va., one batt 
hip for $2,595,000; William Cramp & 


Sons’ Ship and Engine Company, Phila 


» for $2,650,000; and 


delphia, one battleshiy 


The Union Iron Works, San 


Francisco 
one battle sh p tor $2,674,000 Asan al ow 
ince of 4 per cent. is made to Pacific Coast 
builders to cover extra cost of transporta 
Inion Iron Works was 
to that of the New 


and ( ynsiderably below 


tion, the bid of the I 
practically very clos 
port News C 
that of the Cramps 


a aa 
Gas Exposition. 


For two weeks, beginning January 
1897, a Exposition held at 
Madison Square Garden, New York 

The proposed the first 
affair of the kind attempted in this 


Gas will be 
exposition is 
coun 
In a number of 


try. European countries, 


regular feature of 
At the pres 


Berlin exhibition the gas building is 


gas exhibitions are a 
each year’s entertainments 
ent 
said to be one of the most pleasing, and at 
the same time a interesting exhibit 


The New York affair will be managed 


very 


by a board of directors, assisted by an 
executive committee, both composed of 
well-known men interested in the produc- 
tion and use of gas. Gas engines and other 
machinery will be included in the exhibit. 


KE. C. Brown is the managing director, and 


his office will be, for the present, at 280 
Broadway, N. Y 
+ a rs 
At the annual meeting of the stock- 
holders of the Westinghouse Air-Brake 
Company, the president, Mr. George 


Westinghouse, stated that the business for 
the past year had been the most prosper- 
The 
gross business was $5,947,600.57, and the 
profits were $2,607,936.44. The old officers 


elected. 


ous in the history of the company. 


and directors were re 
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Variable Speeds for Machine Tools. 


We know well enough the necessity of 


hy 


cheap production if we are to successtully 
compete with other cheap producers. In 
the problem of cheap production in the 
machine shop, the speed of the cutting tool 
factors. 
tests 


is one of the most important 


Many investigations and elaborate 
have been made, and voluminous records 
are accessible bearing upon this point. 
The 
this day comparatively few have learned the 
While we are talking about 
are not providing the 


lesson has been formulated, but to 
essence ot itt. 
cutting speeds we 
means for securing the speeds that are 
shown to be desirable. 

Is it not absurd that, in the light of actual 
knowledge, nine-tenths of all the iron 
planers in the land to this day are run at 
one constant speed all the year round, and 
what may be the material 


Light cuts or heavy cuts, on 


no matter 
worked on? 
tool steel, cast iron or brass, the planer 
wags along at the same measured pace, the 
pace being set always at the slowest that 
is ever required. 

The planer is only one instance, and per- 
haps not the worst. There are so many 
cases in the machine shop where variable 
speeds would immediately tell on the out- 
put. On lathe work how many cases oc- 
cur where the cut changes from one diame- 
ter to another, either gradually, as in fac- 
ing flat surfaces, turning conical shapes, or 
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in cutting off material, or all at once, as 
in cases where there are steps of different 
diameters, or where a heavy cut is suc- 
ceeded by a light one, or vice versa. Cone 
pulleys, with the constant necessity of 
shifting the belt from one step to another, 
meet the requirements of the case in the 
crudest possible way, and, indeed, do not 
half meet it at the best. A change from 
any given speed to another speed seventy- 
five per cent. or a hundred per cent. greater 
or less is far enough from satisfying a de- 
mand for speeds ranging anywhere be- 
tween these adjacent cone speeds. Work- 
men, too, are exceptionally enterprising 
who will shift the belts on cone pulleys 
every time it becomes possible to use the 
next one. 

There is scarcely a tool in the shop, from 
grindstone or emery wheel as they wear 
away, to the big boring mill or the planer, 
where a 


minutely and instantly variable 


speed would not pay for itself many times 


over. At the same time we must confess 


that it would not be an easy matter to mak« 


many shop proprietors believe it, and at 
test their belief by their practice. If a 
lathe or a planer were put on the market 
with a good variable drive such as is re 


quired, and which would probably increase 
the output of the tool twenty-five or fifty 
the maker would be thought to 


he should add 
the tool. It 


per Cent., 
exhibit great assurance if 
one per cent. to the price of 
is well, however, to keep talking about 
these things, and, by the way, the variable 
speed countershait in our present issue is 
at in this connection. 

A A & 


Position of the “American Machin- 
ist” on Politics. 


It seems to be quite the fashion for trade 


worth looking 


and technical papers to go into politics 
just now, and a good many of them seem 
to think it part of their mission to instruct 
their readers on the immediate duties ot 
American citizenship. Some have won 
dered why the ““American Machinist” has 
not declared its position, and we now pro 
pose to make such a declaration. 

Our position is, briefly, this: The 
“American Machinist” is a technical jour- 
nal. Our readers subscribe and pay for it 
because they wish to know as much as pos 
sible 


machine construction, 


about the science and practice of 
and what is going 
on within machinery interests. They are 
intelligent men, capable of forming their 
own opinions, and we believe every one 
of them, except those on our foreign sub 
scription list, is a genuine patriotic Amer- 
ican citizen, who, if he does not under 
stand public questions as well as he would 
like to, can find plenty of literature bear 
ing on those questions—literature pre- 
pared by men who are better equipped for 
the work than we can be, in the nature of 
things 

All the editors whose ideas find expres- 
sion in these pages have their opinions on 


the questions now under discussion. At 
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proper times and in proper places they do 
not hesitate to express these opinions, as 
is the right and, indeed, the duty of an 
American citizen. But we do not con- 
sider the pages of a technical journal such 
as ours the proper place for such expres- 
sions of opinion, and shall not presume 
that our readers need instruction on pub- 
lic questions which they cannot better 
obtain from other sources 

A A & 
Power for Driving Machine Tools. 


Elsewhere in this issue will be found 
another collection of data regarding the 
power required for driving machinery by 
means of electric motors, previous install- 
ments of which have appeared in our col- 
umns from time to time during the past 
six months. 

We 


collection of tests covering the more im 


fairly 


have now given a complete 


portant large iron-working machines. It 


is not too much to say that the articles 


which have already appeared in our col 
more information on this sub- 


The 


value of the data is sufficiently shown by 


umns give 


ject than is in existence elsewhere 


the fact that the articles have been exten 


sively republished entire, both in this 


country and in Europe—sometimes, we 


are sorry to say, without credit 


The present article is in some respects 


the best that has so far appeared, as it 


gives more exact figures and a greater 


range of feeds than any that have preceded 
it. It 


covers in a general way the same 


article which ap- 


the 


peared February Oth, and serves to con- 


class of work as 
firm the figures there given as to the heavy 
consumption of power by tools when tak 
ing heavy cuts. 
A A * 
Our English contemporary, “Machin 
ery,” comments upon the fact that the Ch 


cago house of Fraser & Chalmers is not 


at present making much iW any money, 
while their English branch is making 
money, and takes occasion to indulge in 
what an Englishman would call “Amer 
ican brag and bounce” if the same things 


It charges that 
to the 
ind 


chinery, which is decidedly amusing, and 


were said in this country 
as stated above are du 


Britis] 


the facts 
superiority of methods ma 
out of account the seemingly im 
portant that 
this country have for two or three years 


hard of it, 


leaves 
fact machinery interests in 


past been having times 
while in England times have been decid- 
edly better during the same period. This 
would seem to be sufficient to account for 


but instead 


very 


the facts referred to; of ac- 
counting for it in this way, we are given 
an elegant example of bragging, which 
some would have us believe is indulged 
in nowhere else but here, and by no one 
else but “Yankees.” 
he a A 

Our readers, of course, understand that 
we very frequently publish statements of 
fact or of opinion with which we ourselves 
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are not in agreement. We desire to have 
it understood that the “American Machin- 
ist” is not so much a medium for the ex- 
pression of its editors’ views and ideas as 
it is a forum in which those who construct 
machinery and are interested in it can be 
heard on subjects pertaining to machinery, 
to the extent that is consistent with the 
character and purpose of the paper. In 
this issue two foundrymen take issue with 
what was said by a previous correspondent 
regarding the inventiveness of members of 
their craft. We expected such criticism of 
his views, and shall now expect that the 
views of Mr. Malpass regarding molding 
machines will find critics. We ourselves 
do not agree with him on this subject, but, 
nevertheless, Mr. Malpass is a foundry- 
man, and evidently a successful one—part 
owner of a foundry, in fact. As such he is 
entitled to hold and to express his opinion 
regarding foundry affairs, and in the end 
the right view of these matters will prob- 
ably prevail 
4 A A 


Questions and Answers. 


Name and address of writer must accompany 
every question. estions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


(168) G. T. C., Quncy, Il, asks: How 
high is it practicable to lift water with a 
centrifugal pump? A.—We would say 40 
feet, not that that is the limit, but that the 
efficiency falls off rapidly above that. In 
California, centrifugal pumps are success- 
fully worked against a head of 100 feet. 
L. Dumont, Paris, shows four centrifugal 
pumps taking water from one to the other 
successively, all driven by one electric 
motor and raising water 40 to 60 meters, 
or, say, 130 to 195 feet, and by this “tan- 
dem” arrangement high lifts are attained 
with fairly good efficiency. 


(169) J. L., St. Louis, Mo., asks: 1. 
What pressure will be safe for a horizontal 
boiler of the following dimensions: 48 
inches diameter, 20 feet long. shell 5, inch 
thick, heads ,; inch thick, with twelve 
6-inch flues, double-riveted? A.—For a 
boiler of this style the strength of the shell 
will determine the strength of the boiler, 
and no attention need be given to the flues, 
assuming that they are securely fastened 
to the head and that sufficient stays are 
provided for the flat surfaces of the heads 
above the flues. The question seems to 
say that the flues are double-riveted, but 
does not say that the shell is. The Super- 
vising Inspectors of Steam Boilers give 
the following rule: Multiply } of the lowest 
tensile strength stamped on any plate of 
the cylindrical shell by the thickness in 
inches of the thinnest plate and divide the 
product by the radius of the shell in inches; 
the result will be the pressure allowable 
per square inch for single riveting, to 
which add 20 per cent. for double riveting. 
In the case before us we are not told the 
tensile strength of the sheets, or even 
whether they are steel or iron. Assuming 
the tensile strength to be 50,000 pounds, 
we have: 50,000 X 4 X + + 24 = 108 
pounds. This result is for single riveting; 
then for double riveting it would be 108 
21 = 129 pounds. For any other tensile 
strength the result would be directly pro- 
portional. 2. How can I obtain the United 
States Government inspection rules for the 
inspection of boilers? A.—Apply to the 





AMERICAN MACHINIST 


local United States Inspector of Steam 
Boilers; you will find one in St. Louis 
(170) ‘‘Cams”’ writes us asking a number 
ot questions about cams. His greatest 
trouble seems to be about the noise. He 
Will a cam run with 
when the radius of the roller path is in 
creased? For instance, a cam ro!ler bear- 
ing a given load is to move radially 1 inch 
while the cam turns 45 degrees, running at 
100 revolutions per minute. The radii in 
this case are 8 inches and 9 inches respec- 
tively. Finding that said cam makes too 
much noise, would the noise be lessened 
if the radii of the cam were increased to 
16 inches and 17 inches, the radial move- 
ment of the roller to the given angle of 
revolution being as before? A.—The work 
of the cam at present would not seem to 
be excessive, but the proposed increase of 
radius would, of course, reduce the driv- 
ing angle and should reduce the 
The roller should at all points fill the cam 
groove as closely as possible, so that back 
lash would be avoided, and the curve of the 
cam should distribute the movement as 
equitably as possible over the entire avail- 
able portion of the revolution. In_ this 
connection an article by Mr. C. L. Red- 
field, on page 562 of our issue of July 18, 
1895, will be found interesting and instruc 
tive. 2. In a cam with the same particu- 
lars as above, suppose that by change of 
leverage we reduced the required move 
ment of the roller to ™% inch instead of 1 
inch. Would that reduce the noise? \ 
It would, of course, do so, other things 
being equal; but as the pressure on the 
cam face would be doubled, it would all 
depend upon whether that was excessive 
or not, and that we know nothing about 
3. Supposing the angle of roller movement, 
radial advance and revolutions of cam to 
be fixed, what is the best shape for the 
path of roller to reduce the noise to a mint 
mum? A.—This precise point is treated 
in Mr. Redfield’s article, referred to above, 
quite clearly and more fully than we have 
space for here. 4. Will a cam roller move 
without gripping in a curve of same radius 
as roller? A.—Such cams are used in some 
cases. The “gripping’’ will, of course, de- 
pend upon the depth to which the roller 
will drop into the coincident path. The 
reversal of movement of the roller must 
be theoretically instantaneous. The in- 
stant that it drops to the bottom of the 
curve it must begin to lift out again, so 
that the cam curve could not possibly 
coincide with the roller except for a very 
smallangle. A cut is shown in some of the 
books where the roller fits the cam curve 
for 90 degrees, but it would seem that it 
could only be possible for the roller to 
touch bottom when the cam was turning 
very slowly. 5. What book can you recom- 
mend as containing the most definite and 
practical instruction relating to the above 
questions? A.—Goodeve’s “Elements of 
Mechanism” is probably as good as any 
that we know. 6. Relating to machinery 
in general, what is the ratio of increase ot 
power required when speed is increased, 
say, double. For instance, suppose a plan- 
ing machine with revolving cutter head is 
cutting a chip ™% inch deep from boards 12 
inches wide, with cutter head running 1,500 
revolutions per minute; now, if it be re- 
quired to run the cutter head 3,000 revolu- 
tions, how much more power will be re- 
quired? A.—We understand this question 
to have nothing to do with the act of ac- 
celeration up to the required increased 
speed, but to the maintenance ol the in 
creased speed after it is attained. If the 
resistance is constant, the power required 
will be directly as the velocity, so that, 
within reasonable limits, double the ve- 
locity will require double the power; but 


asks: 1. less nois« 


noise. 
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the cases are few where the resistance can 
remain constant. In the case of the cutter 
head referred to, with the same chip and 
the same feed ratio double the speed 
should require double the power, only that 
the removal of the chip would require 
more tors it every instant than betore. 
Material when being cut requires time to 
yield, and the san ut requires, on that 
account, more force at the higher speed. 
The triction of the air at the higher speed 
also increases the moment of resistance of 
the cutter head and belts. 7. Can you give 
a general formula covering the laws in 
volved in question 6 \.—We certainly 
cannot 
A A A 
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Fi ‘ G ‘ 
iguring and Guessing. 

“A writerinacontemporary givesarule for the 
area of steam ports, which shows theabsurdity of 
trying to make one formula fit all sizes of steam 
engines After giving the rule he works it out 
and finds that the port fora heylinder should 
be 1.5 long by 4 wide his dimension is, as most 


mechanics know, about the thickness of the back 





of an ordinary table } ‘ rhe inadequacy 

for its purpose leads the discoverer of the rule to 
liscard it an Ly In practice the widtl u 
port 1s sel n less i h, so we can maks 
the port '< inch wide and 1.5 long.’ If we have t 
rue i ¢ of the ile. we don ‘ I we 
may not guess before making figure 


Mr. Watson’s 
Mr. 


“Dimensions of 


The above we take from 


“Engineer.” It evidently refers to 
Meyer's article 
Small Marine Engines 


lished in our 


entitled 
and Boilers,” pub- 


issue of September 3d, and 


for an answer to his question, and also for 


those others, if any there be, who cannot 


see why the results given by a rule cannot 


sometimes be modified without impugn- 


ing the integrity of the rule, we cannot 
perhaps do better than to refer to Prof. 
De Volsen Wood’s articles in our issues 


of June 6th and 20th (pages 483, 449), 1895. 


In these articles the learned professor 
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takes special pains to make this matter 
plain to even the simplest understanding, 
and illustrates the matter by taking the 
case of a computation for the thickness of 
a cylinder. We all know, at least most of 
us do, that it is hardly safe to decide the 
thickness of a cylinder by guessing at it, 
and as most of us cannot pretend to know 
just how thick cylinders of different diam- 
eters, and to different 
should be, we usually apply the rule or 
formula for those cases which go outside 
our personal knowledge. Professor Wood 
explains with painstaking detail just why 
the thickness of a cylinder should be first 
computed; using as factors in the compu- 
tation the diameter, pressure and strength 


stand pressures, 


of the material. This will sometimes, espe- 
cially with large cylinders and high pres- 
sures, give the proper thickness without 
allowance; but where, as is apt to be the 
case with low pressures or very small cyl- 
inders, the rule gives a thickness too little 
when considered from the molder’s or the 
machinist’s standpoint, it must be made 
thicker, and judgment and 
must determine how much thicker. 
not 
fit all cases, then the reply is simple: Such 


experience 
If it 
is asked why a formula is made to 
a formula cannot be made. 

It is the same way with steam ports. 
Experience has taught us just how fast 
we can drive steam through a port to ad- 
vantage. We know that when we attempt 
to go beyond this speed, there is too great 
loss from friction and wire-drawing. It 
is well, therefore, for those who do not 
know intuitively, or by long experience, 
all about engines, to figure the size of 
ports so as to be sure they are large 
for any but the smallest 
engines the rule applies without modifi- 


enough—and 


cation: but when the result of the compu- 
tation for a small engine gives a port so 
for the 
molder, or for any other reason inadvis- 
able, it should be made larger, and the 
only drawback to doing so is that it in- 


small as to be impracticable 


creases the clearance beyond what would 
be necessary from a consideration of wire- 
drawing alone; and the clearance is not 
usually seriously objected to on a small 
engine, though it would be on a larger 
one. 

This, it seems to us, is a satisfactory 
reason for using a rule, and not guessing 
all the way through. If there is a better 
way than this we, and in fact engineers 
generally, would be delighted to hear of 
it. It is conceivable, perhaps, that a man 
and memorize the sizes of 


might learn 


ports for all conditions of diameter and 


length of cylinder, steam pressures and 


piston speeds, but most of us cannot hope 
for all 
varying conditions would be rather awk 


$1zes 


to do this, and a table of 


ward and often inaccessible. Rules or 


formule for such things are therefore 


used, modified as occasion may require, 
and this will probably continue to be the 
practice until someone shows us a better 
way 
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Compressed Air at the Tennessee 
Centennial Exposition. 

The following letter from Prof. W. T. 
Magruder, Chief of the 
Nashville Exposition, was addressed to the 
editor of the “Railroad Gazette.” 
culation should help to 


Machinery of 


Its cir- 
promote what 
Professor Magruder has worked for so 
assiduously—the success, especially of the 
machinery feature, of the exposition: 

“The idea of a Compressed-Air Exposi- 
tion was suggested to the writer by an 
article in the magazine “Compressed Air,” 
published by the Ingersoll-Sergeant Com- 
pany, of 26 Liberty street, New York. 

“While the writer has mapped out sev- 
eral lines of compressed-air machinery, 
and has secured several exhibits, he re- 
grets that his removal to Co!umbus, O., 
will prevent his carrying his ideas through, 
but trusts that they will meet with cordial 
support by his successor. The number of 
industries which are now finding that com- 
pressed air is a faithful and efficient source 
of power is increasing very rapidly, over 
250 being now on the list. 

“Going around among shops this sum- 
mer, the writer was surprised to see how 
the chipping 
driven by compressed air, had become in 


general use of machines, 
foundry, machine and boiler shops, to say 
nothing of the stone yards, and the testi- 
mony of the men who use the machines 
convinces me that some of the makes have 
come to stay. 

“The writer is also of the opinion that 
compressed-air refrigerating can be suc 
cessfully and economically applied to the 
cooling and ventilation of buildings dur- 
ing our intensely hot weather, and that the 
day is not far distant when men of means 
will no more think of sitting in their offices 
with the mercury registering 90 degrees 
to 100 degrees Fahr. without refrigerating 
machinery than they would think of sitting 
in the same office in winter time with the 
thermometer from 10 degrees to 40 de- 
grees Fahr. without heating machinery 
This belief may be heresy and the ideas 
may be a ‘little previous.’ I have talked it 
over myself with a number of experts, and 
we have come to the conclusion that it is 
more a question of finance than it is of en 
gineering. 

“We are hoping to have a compressed 
air intramural railroad around the exposi 
tion grounds. 

‘W. T. MAGRUDER, 
“Chief of Machinery.’ 
A A 6 


Old and New Methods in Boiler 
Making. 

The following paper, which our readers 
will thank us for reproducing, was read 
at the Cleveland meeting of the American 
Boiler Manufacturers’ 
Henry J. 
boiler department of the Wm 
Sons Ship and 
pany, Philadelphia: 


Association, by 
Hartley, superintendent of the 
Cramp & 
Com 


Engine Building 


There has been such a radical change in 
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the conditions of engineering, and such 
advances in the construction of the boil- 
ers made necessary to meet these condi- 
tions, within the last thirty years, that the 
art of boiler making can be grouped in 
two classes, ancient and modern. Since 
the American Boiler Manufacturers’ As- 
sociation was organized for improving 
both the construction and workmanship 
of steam boilers, it will not be amiss to 
take a glance backward to the earlier days 
of boiler making. It will not require a 
very great stretch of the imagination on 
the part of many of the members of the 
them the 
boiler 


association to carry back to 


diminutive and poorly equipped 
shops of thirty years ago, and to note in 
their the 
structing the boilers of that period. 


First we are confronted with a poorly 


minds methods used in con- 


constructed building for a shop, often and 
truly termed a boiler shed, low, dark and 
dirty; with hardly enough head room to 
permit of the erecting of a boiler exceed- 
ing 10 feet in height; with floor of mother 
earth, often convenient for digging pits 
for the accommodation of work when too 
large for the height of the shop; with an 
absence of light and ventilation sufficient 
to suggest the blackness of the historical 
black hole of Calcutta, making oil lamps 
with their meager light a necessity at all 
hours. So much for the building; next 
the poor the 
called shop was equipped, often without 


facilities with which so- 
motive power, and entirely without lifting 
or hoisting facilities other than a set of 
blocks and an old rope triced to an over- 
head beam. 
structed so that it was difficult to make a 


The 


art of annealing and straightening flanges 


The flanging fires were con- 
heat exceeding 12 inches in length. 


by first heating them in a furnace was un- 
Consequently, they were often 
The 
work of remedying this was left for the 
He did it with pulling bolts, etc., 
as the work was fitted together, or, still 


known. 
left far from being true and straight. 


fitter. 


worse, straightened the flanges while in a 
cold state by pening them with a sledge, 
leaving all evil consequences to be devel- 
oped later on or after the boiler was put 
in use. The punching of the rivet holes 


in the plates depended for exactness 
largely on the correctness of the eye of the 
His 
was spots of white lead to indicate about 
the 


Chey were often twice as large as the hole 


only guide 


operator of the punch. 


where holes were to be punched 


required. The size of the rivets and the 
spacing thereof was not, as a rule, taken 
into consideration as a factor in determin- 
ing the strength of the seams, each shop 
having its own practice, all materially dif- 
the 
that the greater the number of rivets the 
the They doubled 
the rows of rivets for that purpose, thereby 


fering. Some of makers contended 


stronger seam. even 


unknowingly obtaining a less percentage 
of strength than could have been secured 
Others did the 


in a single-riveted seam 


spacing to suit the most convenient sub- 
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division of the marks on the two-foot rule. 
The chemical qualities of the boiler plates 
to be used were never specified, nor the 
physical condition always taken into con 
sideration further than that it should be of 
“best flange iron or steel.” 

The punching of the rivet holes having 
been completed, and the plates having 
been bent to the required circle or shape, 
the operation of fitting up and truing the 
rivet the reamer 
and baneful drift pin, commenced. After 
that the holes were considered good if the 


holes, with half-round 


rivets would enter them, even at an angle 
of from 60 to 80 degrees to the plane, and 
notwithstanding their oblong shape. 

The riveting being comp'eted, either by 
hand or the old belt-driven power riveter, 
the delicate and particular operation of 
chipping and calking, often splitting, was 
gone through with. When this was done 
by unskilled and careless workmen it often 
led to damaging results. After the tubes 
had been fastened in place, and after the 
heads were pulled from a bulging shape to 
a flat by means of bolts, chains and turn 
buckles, the 


assumed a shape and condition ready to 


boiler, already on a strain, 


be subjected to a still further strain, that 
of the hydrostatic test. At this stage, in 
the absence of any arbitrary laws gover- 
ning the steam pressure that boilers could 
safely work under, this conversation be- 
tween the owner and the builder usually 
what 
this 
about 60 


occurred: Builder—‘Mr. Owner, 
pressure do you want to 
boiler?” “Oh, I 
pounds, I guess. 
I00 some day is 


maker; “boys, 


carry on 
don’t know; 
I might want to carry 
“All right,” says the 
put on 100 pounds.” If 
the boiler was of internally-fired or fur 
nace type, generally a waterproof suit was 
appreciated as an adjunct of the ward- 
the test, and if 
of the cylindrical type the umbrella was a 
those in 
close proximity against a wetting. 
Finally the 
painted, either black or red 
felt proud of his 


robes of the men making 
useful article of protection to 


was finished and 


The builder 


handiwork, conscien- 


boiler 


tiously believing that he had turned out 


of his shop a good honest job. The in 
nocent owner or purchaser, and often the 
victim, was satisfied that he had the best 
and safest boiler in his section, poor fel- 
low! If epitaphs stating the cause of de- 


mise of the departed were still engraved 


on their tombs, as of old, I have not the 
least doubt but that the leisurely stroller, 
in passing through our cemeteries, would 
be confronted with tablets on which were 
engraved lines reminding the reader that 
1 
| 


ong 


a boiler explosion had sent there the 


sleeper beneath, and probably reading 
similar to the following: 

Herve ties the body of Tohn Smit: « 

W ) tasteam boiler from kK 

lhe boiler blew up and put out Sn 

Thus ending the life of the miller 


Now the most of this ancient And old 


style work has passed out of existence, and 


what remains of it, under the present prac- 
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tice of modern engineering, must be short- 
What do we the 
referred to? 


instead of 


First, a 


lived 
old 


roomy building especially constructed for 


see 


large, 


system 


shops, equipped with all the modern appli- 


ances for handling and making the largest 


and heaviest of steam boilers known to 


modern times, such as electric and other 
power traveling cranes capable of lifting 
and carrying a marine boiler of 100 tons 


weight; flanging and riveting machines 
with small tool cranes, all worked by hy- 


draulic pressure from a central power ac- 


cumulator; radial drilling machines cap- 


able of drilling every hole in a shell or 
tube plate without shifting the plate after 
the table; 


laid on electric 


traveling boring mills 


once being 


with a horizontal 
sweep of 16 feet and a vertical adjustment 
of 13 feet, sufficient motion in each direc- 
tion to drill or tap all holes required in 
a boiler 15 feet in diameter or 16 feet long 
without moving after one setting; plate 
planers with the traveling heads moving at 
right angles to each other, so that the end 
and side of a plate can be p!aned at the same 
time; vertical bending rolls capable of 
bending the largest plate made and of 

inch thickness, with numerous smaller 
tools and appliances to suit special work 
that the 


Thus, with such shops and their facilities 


shop is accustomed to doing 
as described, the work of making boilers 
becomes as easy and is attended with no 
more difficulties to-day than thirty years 
ago, notwithstanding the radical changes 
and evolutions in this branch of industry 
during that time. 

For the information of the members of 
the association, I will endeavor to give a 
description of the construction of modern 
marine boilers of Scotch type for the 
transatlantic, coastwise and United States 
Government service, as having come un 
der my supervision at the shipyard of 
Wm. Cramp & Sons, Philadelphia. First 
of all, in designing marine boilers, espe 
cially for transatlantic service, the insur 
ance laws and rules of the several nations 
are generally taken into consideration, in 
order that the vessel for which they are 
intended may derive all the commercial ad 
vantages accruing therefrom, such as in 
surance, registry rating, etc. If the ves 
sels for which the boilers are intended are 
States and 


ler 


to ply between the United 


British ports, they are usually built unc 
the rules of the English Lloyds and Board 
of Trade, and if to the 


under rules of the 


ports ot Fr nce 
and French 


Bureau of Veritas. In either case the law 
yf 


Belgium, 


the United States 


( 


ment governing steam vessels must be 
observed Now, is these several rules 
and laws differ in their specifications for 


omes necessary to 


boiler materials, it be« 


manipulate and modify them to a form of 


spt cification that will be acceptable to 
each. This being done, and the materials 
obtained fri the mill, after first being 
inspected as to required sizes, chemical 
and physical qualities, ete., by the mill 


inspector, the materials are then subjected 
to another inspection at the shop before 


any work is done on them. If the boilers 


are for the United States Government 


service, the plates are first cleaned of all 
mill scale by 


being immersed in a bath of 


water. This 


muriatic acid diluted with 
process exposes a 
snakes and seams, previously not visible 

After passing inspection, the plates are 
then laid out or marked off in the order in 


which they are first wanted for the job— 


the flanging of the heads first, if possible; 
then the other parts. All this is done by 
machine except the s! 1 cornet alter 
which they are al refully straightened 
and annealed in a special closed furnace. 
The shell plate s have tack holes drilled in 


them before being rolled or bent to the 


required circle « after which all 


rivet holes are drilled through the solid, 


and all the edges of the plates, either where 


calking is required or not, are planed be- 


fore be Ing bent The front heads of boil- 
ers exceeding a diameter of 12 feet are 
usually composed of three plates each, the 
lower plate containing the furnaces, the 


1 ‘ 1 
} 


middle plate the tube holes, and the upper 


plate, which is of increased thickness, the 
stay rod After these plates have been 
flanged and fitted together and fitted in 


the shell, the whole is placed on a turn 


table on end, and a gang of four power 


and continued until 
Next the whole 


drills is put to work, 
all rivet holes are drilled. 
shell is taken apart, and all burrs, scale 
and dirt removed, and the faying surfaces 
or laps are all rubbed off and washed clean 
with a solution of lye, so that a perfect fit 
is adhered to 


the 


may be obtained. This rule 


throughout the building of boiler 


wherever two surfaces come together, in 


cluding the tubes. All manhole surfaces 


and other fittings are tool-faced at their 
bearings, so that tight joints may be as- 
sured. Al! rivets in the she excepting 
those in the front head, are hydraulic 


driven under a pressure of 135 tons on the 


ram or piston. The pressure is regulated 
to suit the size of the rivet by the Wood 
reducing valve, attached to the cylinder 
of the riveter The holes for the hand 
driven rivet re all countersunk to the 


third of the thickness 


of the plate, since it has been found by 
1 { t] tl ntersinki 1 pre- 
ventive ( l t t rivets 
€ und hlows < ting 

\fte t] boilet T mM] t nd the 
nting ire all attached, the hydro 

t t ipp ed If b t unas the 
l Stat re of 50 per 
bove the working pressure of steam 

uired, but if built to work under the 

rulings of the Lloyds or the Bureau of 
Verit 1 pressure of 100 per cent. ex 
eeding t working pressure is neces- 
ry. Thus, if the boiler is to work under 

1 pr ut oO 200 pound per square 

pre re of 400 pounds 

’ | pplied rl enormous and at 
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first appalling pressure was applied to the 
boilers on the American line steamers of 
the International Navigation Company, 
“St. Louis” and “St. Paul,” and I must 
confess that it was done with misgivings 
on my part as to the result; but the fact 
was soon demonstrated that it is as prac- 
ticable to make boilers strong enough and 
to make them as perfectly tight under 
high pressure as it is for low pressure. 
The boilers referred to in the “St. Paul” 
are of the double-ended Scotch type, 15 
feet 714 inches diameter, 20 feet long. 
The shells are made of 1,*, inches thick 
carbon steel, each boiler containing eight 
corrugated furnaces 3 feet 7 inches diame- 
ter, 7 jeet long, and 4,992 234-inch tubes, 
7 feet long, of which 3,024 are extra heavy 
stay tubes screwed into the tube sheets. 
The shells of the boilers are riveted with 
114-inch rivets of mild steel, and calked 
with the round-nose calking tool, sledge 


impact. The weight of each boiler, ex- 


clusive of smokeboxes and fittings, is 
206.500 pounds 92; tons. and the 
weight of water under steam _ 112,600 


pounds = 50 tons, the total weight of the 
boilers in the ship being 1,699,600 pounds 
= 75834 tons, with a weight of water 907,- 
- 40534 tons, making a total 
weight of boilers, including water, 2,607,- 
-1,164% tons. The boilers 
in the “St. Paul” have the Serve ribbed 
tube instead of plain tubes. The total 
grate area in each ship is 1,144 square feet, 
consuming 13 tons of coal per hour, or 
25.47 pounds per hour per square foot of 


600 pounds 


200 pounds 


grate surface. 

The boilers in both ships named are 
fitted with the forced-draft hot-air system, 
consisting of a series of heating tubes 
placed vertically in the tops of the coal- 
boxes immediately above the tubes in the 
boilers, the hot gases passing through 
them on the way to the smokestack. At 
the current of cold air is 
forced, by blowers, into the heating cham- 
bers, which, after being heated to a tem- 
perature of from 350 to 400 degrees, passes 
down the distributing hot-air ducts to the 
entering beneath the 
grates, the volume being regulated with 
damper valves so as to secure the most 
perfect combustion possible. Care must 
be taken to make the casings and uptakes 
airtight, or the arrangement is not so effec- 
tive, as the gases escape into the stokehole, 
making it both hot and dusty, and con- 
sequently very uncomfortable for the fire- 
men. 

In connection with this subject, I will 
here state that there is in use another sys- 
tem of artificial draft, termed the induced 
draft system, which is the reverse of the 
forced draft referred to, since exhaust fans 
are placed in the tops of the uptakes, suck- 
ing the heated air through the boilers in- 
stead of blowing it through, as in the first 
case. The mechanical arrangement as to 
principle is similar in both systems. The 
latter, makes the more com- 
fortable stokehole, as the dust and hot air 


same time a 


furnaces below, 


however, 
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are drawn therefrom through leaks in the 
casings and when opening the doors for 
firing. It also possesses another advan- 
tage, that of exhausting the hot air from 
the space over the boilers or between the 
boilers and deck, which usually becomes 
very hot. As to the economy in fuel be- 
tween these two systems and that of the 
well-known closed stokehole and natural- 
draft systems, I do not think that correct 
data have yet been obtained; but according 
to the reports of several engineers with 
whom I have conversed on the subject, 
there seems to be a saving of from 8 to I2 
per cent. over the natural draft and closed 
stokehole in favor of the hot-air systems. 


A A A 


A Good Train Record. 

The most important railway records are 
not those of single runs. The following 
style is far more to the point. The Chesa- 
peake & Ohio Railway between Washing- 
ton and Cincinnati maintains four vesti- 
buled limited trains. For the four months 
March-June of this year each train covered 
509 miles 122 times, making a total of 
292,312 miles, or about eleven and three- 
quarter times the circumference of the 
earth, and the trains were on time 463 
times out of a possible 488. For the num- 
ber of trains, the period covered, the dis- 
tance run, and the mountainous nature of 
the country traversed, the figures speak in 
highest praise of the management and 
maintenance of the road. 

a << A 
Varieties of Iron Mining. 

The methods and conditions of mining 
iron ores vary greatly in cost and diffi- 
culty, ranging from stripping and mining 
with the steam shovel to working with 
rock drills many hundreds of feet below 
the earth’s surface. are 
worked as open cuts, but most are under- 
ground, and all the different methods of 
long wall mining, caving, milling, over- 
hand and underhand stoping, as_ well 
as the various timbering 
and filling, are said to be in active use in 
the iron mines of the Lake Superior re- 
gion alone. The the ore 
varies almost as much as its surroundings, 
from soft material, easily shoveled from its 
native bed, to rock so hard as to severely 
test the best rock drills. On the Chicago 
drainage canal, drills working in the lime- 
stone there would drill from one hundred 
to one hundred and twenty feet in ten 
hours, while drills of the same size and 
driven at the same pressure could not cut 
more than five or six feet in the same 
time in the hard Minnesota ores, and 
eighteen to twenty feet in those of the 
Marquette mines. 

A A A 


Rapid Shipbuilding on the Lakes. 


If the exigency should ever arise re- 
quiring the rapid turning-out of a fleet, we 
need have no fear of our capabilities in 
that direction. While we are deploring 
the low ebb of the shipbuilder’s occupation 


Some mines 


systems of 


character of 
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in the United States, we have still before 
us an object lesson of what we can do if 
we have a chance. Never before in the 
history of American shipbuilding has such 
work been seen as has been done in the 
construction of the Bessemer Steamship 
Company’s fleet of lake freight ships. The 
company was formed in the first week of 
December of last year and contracts were 
at once made with lake shipyards, then 
fairly busy with other work, for the build- 
ing of twelve great ships, each larger than 
any others on the lakes, except one afloat 
and two under contract for another com- 
As we write, eight of these ships 
and the remaining 
October. Four 


pany. 
are in commission, 
four will be finished in 
other ships have been bought, and in 
ten months from the decision to build, 
the company will have a carrying capacity 
of 65,000 tons on present draft and 95,000 
tons on the deeper draft soon to be avail- 
able. This fleet will be able to handle 
about 2,000,000 tons of ore in one season 
of navigation. The cost of the fleet will 
be about $3,400,000. 

The vessels of the Bessemer fleet have 
been appropriately named for men famous 
for their connection with the mining, en- 
gineering and metallurgical world. The 
flagship of the fleet is the “Sir Henry 
Bessemer,” while among the others are 
such names as “Nasmyth,” ‘ Ericsson,” 
“Corliss,” “Krupp,” “Fulton,” “Watts,” 
“Siemens,” “Ball,” ‘Fairbairn’ and 
“Holley.” Amid all the development of 
the lake marine and steel interests in the 
last few years, it has strangely remained 
for this new company to honor the mem- 
ories of the greatest men these industries 
have had. 

The vessels are built on a guarantee to 
carry, on 14 feet draft, 4,000 gross tons, 
and that tried have 
slightly exceeded these figures. 

The evolution of lake shipping from the 
craft of a dozen years ago, when 1,500 tons 
was the maximum, has been wonderful. As 
deeper and deeper channels have been 
provided by the Government, the en- 
larged vessels have been ready in advance 
of the completion of each improvement, 
and the Government been contin- 
uously pushed by the shipowners. Still 
larger ships are already being planned, up 
to 500 feet in length, and a carrying capa- 
city approaching 9,000 tons. 

Within ten years, freight rates were ten- 
fold greater than now, the Gogebic ship- 
pers at one time paying nearly $6 per ton 
to get their ores to Cleveland. Now the 
big ships can carry at a cost of 50 cents 
a ton, and a steady rate of 80 cents would 
be a good enough thing for any owner. 

These steamers, since they have been 
put in service, show excellent speed for 
freight boats. The and the 
“Siemens,” built by the Globe Company, 
Cleveland, make 15 miles light and 13% 
miles loaded. The cylinders of the “ 
semer” are 25, 41 and 66 inches, by 42- 
inch stroke. 


those have been 


has 
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The United States Circuit Court of Ap 


peals has decided in the case of the Em 
pire Transportation Co., appellants, versus 
the Philadelphia & Reading Coal & Iron 


Co., that a delay in discharging the cargo 


from a vessel caused by a strike of em 


ployés of the charterer without grievance 
or warning, anda successful effort on thei1 
part to prevent the vessel from being un 


loaded, 


damages 


makes the charterer not liable for 


A A os 


have that 
ding of 

Glass 
blames grounding; 
it that little 
or no responsibility devolves upon those 


Our readers may noticed in 


connection with the 


the 


recent groun 


‘Texas,’ Captain 


this 


battleship 


a machinist for 


yet is the claim of the Line 


who 


are below deck. It will occur to 
most people in this case to inquire what 
the “Texas” was doing in such shallow 
wate! 
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Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Mechanica: draftsman desires position; good 
references. Box 78, AMERICAN MACHINIST 

Wanted—A responsible position in repair shop 
of cotton mill Box 206, “Anune AN MACHINIST 

A successful man wants a position as superin- 


tendent or general foreman. Box 64, Am. Macu 
Expert draftsman, experienced machine de 

signer, open for engagement Box \m. Macu 
Foundry foreman with considerable experience 


wants pos.; American; bestrefs. Box 76, AM. Macu 
Wanted—By the Nellis Belt Fastener Co., 284 
Pear] street, New York, hustling salesmen on their 


patent fastener and pulley covering 





Draftsman wishes position: technical graduate 
experienced in modern wood-working machinery 
and Corliss et work. Box \mM. MacHINist 

Want Salesman forour cele ite mr iting 
& wor sicle eo! x sively mt ire terri 
tory ator Il ird Oil & Grease ¢ ‘ eland.o 

Young man, t« make! Wants positior is 
equipped and had charge « factory, making 
200 cycles per week; references, Box 70, AM. Macu 

Mech’ sires s exp. in mach. tools 
gen'land Vy, shop tools, jigs and fixtures 
good desig ex refs Box 72. Am. Macn 

Wanted—A position as foreman or draftsman by 


a practical and theoretical draftsman and machin 





ist: experienced in reducing cost of production; 
best references, Box 2909, AMERICAN MACHINIST 
Wanted--Position by an experienced man on forg 
ing and metal forming wires and tool for carri: 
bieycles, ete.: several years’ experience as fore 
man; thorough on shop order and piece work sys 
tem. Box 66, AMERICAN MACHINIS1 
Superintendent would like to correspond with 
parties requiring the services of a man of the 
oughly practic and executive ability: extensive 
experience in the designing and manufacture of 
bicycles, special tools, ete “Box 75, AM. Macn 
Tool maker, machinist, steady experienced in 
tool room, shop machinery and repairs, tools for 
serew machines, turret lathes and milling ma 
chines, used to micr meter, measurements and 


Box 74, AM. MACHINIST 


mechanic 


wants ]« 


A thorough 


drawings, sition 


W antec reliale able to 


tuke charge of milling, dmiling and screw making 
department of large cycle works in the North of 


England: latest American machines used; oniy mer 


having the very best experience need apply \r 
dress Elswick Cycles Co., Ltd Elswick Court, 
Northumberland St., Neweastle-on-Tyne, England 





Thoroughly experienced engineer and machini 


inder 40, capable buyer and salesman, perfect 
steady and reliable, competent to take entire mat 
igement of works, engines and boilers, gen’l an 


speclal mic h’y ‘ can make accurate est 


rmantg 





mates, well versed in modern practice, now filling 
position of manager, would like to « espond wit 
view to making change Box 208, ca. MACHINIS1 

Wanted—For rgve cove works in the Nortl 
England, a first-class head tool maker: one wl 
thoroughly understards the construction of the 
atest and most approved tools for the production 
of parts by automa a other machinery: best 
American makes; oniy a steady, re eand ene 
getic man need apply Add Eeswick Cy s 

. Ltd., Elswick Court. Northumberland Street 
Newcastle-on-Tyne, England 

Business—A gentleman w th means and undoult 
ed reference would like to form a connection with 
parties desiring to be represented in the Pacific 


States. The party is more particularly conversant 
with machinery, but has spent many vears in mer 


cantile pursuits State In answer line of manufac 
ture you desire to introduce Address P.O. Box 
2055. San Francisco. Cal iwndif satisfactory, cor 
respondence or personal Visit wi how 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Cheap 2d h'd lathes & planers. 8S.M.York,Clev’d 
A.Welle Wis 
Header, 
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Calipers & Gauges. F s. Milwaukee 


Best and cheapest Bolt made by Baush 


& Harris Machine Tool ¢ 


Light and fine mach’y to order: 
trical work specialty. E, O. Chase 


models and elec 
Newark, N. J 


For Sale 


& planers 
Rose's “Machine 


Second-hand drill 
Dietz, Schumac 


presses,engine lathes 
her & Boye,Cincinnati,O 
Shop Practice” wanted; 2 


vols., 
McVey 


lition of IS8M4or 1805. Address John Jos 
39 North 13th street, Philadelphia, Pa 

We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free Middl 
town Machine Co., Middletown, Ohio 


We offer an exceedingly fine lo t of first-class 
second-hand machinery ithes, ~ laners, sl ipers 
drills, millers, screw machines, ete Call, or get 
list 17 B. The Garvin Mach. Co., 440 Canal st., N.Y 

Wante An Idea Wh n think of some sim 
ple thing to pater Prote ur eas: they ma 
bring \ i wealt! W lool Wedderburn & 
Patent Attorneys, Washington, D. ¢ for t 
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Columbia University 
in the city of New York. 


SCHOOL OF MINES, 
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SCHOOL OF ARCHITECTURE, 
SCHOOL OF PURE SCIENCE. 
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feature that Liberty street this month can 
boast of. 

We print the following letter from Mr. 
G. A. Gray, president of the well-known 
company of that Cincinnati: 
“The demand for metal planing machines 
very light 


name, in 


from this country has been 
since the first of the year, and for the last 
two months orders have stopped almost 
altogether. We are running, however, al- 
most full force full time, on foreign orders, 
which have come to us in the ‘nick’ of 
time to bridge us over, we hope, until the 
present muddle is definitely settled and 
the country has declared itself for honest 
money.” 

The Fitchburg (Mass) Machine Works, 
manufacturers of metal working machin- 
ery, state as follows: “In common with 
nearly every manufacturer we find busi- 
ness quiet. Particularly in the line of reg- 
ular work we find a limited demand for 
tools, but a large part of our work for the 
past two months has been on special ma 
chinery. We have been running full time 
and are looking for a better condition of 
trade in the near future.” 

The Hurlbut-Rogers Machine Co., 
South Sudbury, Mass., makers of cutting 
off and centering machines, write: “We 
have had unusually good business during 
the past year, but find that we are having 
fewer orders for the last month, probably 
owing to the uncertainty of the election.” 

Whatever may be the present condition 
of the iron-working machinery business, 
from a domestic point of view, it would 
seem to be better than that of the market 
for wood-working machinery. A repre 
sentative of the latter line of goods in- 
forms us that he knows of as many as five 
of the companies manufacturing it whose 
works have ceased running; and another 
party, who hails from Boston, pronounces 
a certain wood-working factory in New 
Jersey, where 75 or 80 men out of a total 
force of 400 are now employed, to be the 
busiest he has seen. Summer months, 
however, are usually quiet in point of de- 
mand, and so the present may be just the 
time when comparative inactivity in the 


shops is to be expected. 


It appears that the project of the Na 
tional Asociation of Manufacturers, re 
ferred to in our last number, to establish 
a sample warehouse for American goods 
in Venezuela, is to be duplicated in sev- 
eral instances by the Exporters’ Associa- 
tion of America, which is about to open a 
series of sample, or salesrooms in advan 
tageous localities, such as the Levant, Cape 
Colony, Rio Janeiro, Buenos Ayres and 
the City of Mexico. The association has 
taken the pains to obtain, through agents, 
some information regarding the field open 
in Greece for American goods. The cot- 
ton spinning and weaving mills, they say, 
are rapidly increasing in that country, 
several new mills being in course of con- 
structiom and fitting out. This, although 








A VALUABLE BOOK 


NEARLY READY, 


Gas, Gasoline ans Oil Engines 


By GARDINER D. HISCOX, M. E. 
400 Pages. 200 itustrations. Price, $2.50. 


This book treats comprehensively, and almost en- 
tirely of American makes of Gas, Gasoline and Oil En- 
ene, with instructions for the care and management 
of the same. 

The author has probably had more experience with 
the manufacture, care and management of Engines of 
the above type than any other man connected with the 


subject. 
ADVANCE ORDERS SOLICITED. 


Send for our catalogues and special circulars of books 
for Machinists, Engineers, Electricians, and all prac- 
tical trades. 


NORMAN W. HENLEY & CO., Publishers, 
15 Beekman Street, New York. 
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want the book. 

17 Warren St., New York. 
Near Broadway. 
Manufacturers of 

Power Punching, Drop Trim- 
ming, Stamping, Riveting, 
Embossing Presses, with Au- 
tomatic Feeds, Machines for 


Working Bar & Sheet Metals. 
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Send for Catalogue A. 
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manship and strictly up to date. - 3 3 
Prompt delivery on regular styles. 3 


& New Catalogue on application, : 3 
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HARTFORD, CONN 


Chas. Churchill & Co., Ltd., London and Birmingham, 
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J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 
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Wind, Steam or Horse Power. 
We offer the 


Tar 
GAS ENGINE 


For $150, less 10 per cent. dis- 
count for cash. Built on the 
interchangeable plan. Built of 
the best material. Made in 
lots of 100, therefore, we can 
make the price. Boxed for 
shipment, weight 800 pounds, 
Made for Gas or Gasoline. 

Ge” Write jor Special Catalog. 


WEBSTER MFG. CO. 
1079 W. 15th St., CHICAGO. 
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The most modern Drill Presses in the market. 
Hammered Steel Spindles, Phosphor Bronze Worm- Wheels, 


Our Automatic Stop excels everything of the kind. 
Don’t buy until you have investigated what we have to offer. 
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Built by The Hamilton Mch. Tool Co. 


Zimmerman Ave., Hamilton, Ohio. 
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Improved 15" Hendey Shaper. 
Latest Improvements. 


: Attachments. 
Strong and Powerful. 


For Die Work, Tool Room or General Shop Work. 
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with machine in motion. 
can be adjusted for angles with ma 


adjusted for irregular work with ma- 


table for planing taper work, table 
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Quick work, rapid chan 
ges, modern ideas. 
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Send for circular. 
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ported into Greece and some ot 


| nually 


those of a certain American make which 
ive found their way there are considered 
better thar , 


French; so that the field i 


good one American wheels. The de- 
mand principally for those of medium 
price Anotl line products men- 
tioned is that of files, of which the most 
popular are now manufactured by three 
English firms and one German, the latter 
¢ gz ten per cent che ipel than the 
rmet \ steamship line to run directly 
from this country to Eastern Mediter 
ranean ports is advocated. Apropos to 
the textile machinery outlook it may be 
uid, that many of the New England tex 
I] re resumin extending 


and 
operations 

The Greenfield ] 
Newark, N. J., have 


metal presses to Germany 


‘ngine Work East 


h pped two 


recently 
They re port 


their 


business exceedingly good at pres 

ent, but do not state whether this is owing 

hiefly to a domestic or a foreign de 
nand 

Export shipments of machinery, from 

New York, as per Custom House reports 


made during the week ending September 


19th, amounted to $183,592. Nearly two 
thirds of this, in lue, was bound for 


Europe 
Iron and Other Metals. 
ne es 


That et improved in 


er last month ts distin 
uthern and Ne 


ctly recog 


yrthern irons 


feel it. The merely speculative buying 
which characterized the early stages of 


not the whole of 
New York 
wn & Co.’ 


the upward movement i 
the story, for, according to the 


report in Rogers, Bri 


circular, the demand om actual cor 

sumers has at least iadrupled, as com 
pared with a month ago. Iron took the 
lead in last year’s short-lived improve 
ment, and it is doing fair credit to itself 
in connection with the present upward 
trend of | ( which, in spite of the 
depre é ipproa 


election, has evidently lenced Still, 


comn 


there is, as yet, nothing like a boom in 
the iron market, and, except by contrast 
with what it has been, it must be pro 
nounced qui 

The cold-rolled steel shafting manufac- 
turers’ “combine” met on Monday, but 


made no change in prics 


. : 
metals have shown little animation 


during the weel 
Quotations. 
New York, Monday, September 2Ist. 
Iron—American pig, tidewater delivery 

No. 1 foundry, Northern........ $11 75 @S13 00 
No, 2 foundry, Norther : 11 25@ 12 00 
No. 2 plain, Northern 10 'OM@ 11 00 
Gray Forge ‘ ‘ - 10 50@ 10 75 
No. 1 foundry, Southern.. roovcee 21 Oa 1 
No. 2 foundry, Southern..........- . 1075 11 00 
No. 3 foundry, Southern 10 25@ 10 50 
No. 1 soft, Southern 10 11 00 
No. 2 soft. Southern... 10 11 00 
Foundry forge, or No. 4 Southern 10 4 10 25 
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sar [ron— Base--Mill price, in Carloads, on dock : 

common, 1.10 @ 1.20¢.; refined, 1.20@1.35¢. Store 

prices : common, 1.40 @ 1.50¢.; refined, 1.50@ 1.70. 


Ordinary sizes, standard quality, 51 
11 @ 12ec.; special grades, 16¢ 


Tool Steel 
@ 7c.; extra grades, 
and upward. 
Machinery Steel 
brands upward 

Cold Rolled Steel Shafting— Base size in carloads, 
about 2hoc.; 234c. for smaller quantities from store, 
Carload lots, Lake 


From store, 1.65 @ 1.75c. Special 


Copper Superior ingot, 105, 


@ 107g¢c.; electrolytic, 1046 @ 105gc.; casting copper, 
10144 @ 1016c. 

Pig Tin— For 5and 16 ton lots, 13.12lMéc.,f.0.b. spot; 
lower for a few days’ tater delivery. 

Pig Lead—In carload lots. quoted to-day at 2.80 
@ 2.85¢.,.f.0.b.; but the rioting at Leadville, Col. 


which constitutes a chief item of newsin this after 
noon’s papers, may cause an advance 
Spelter—-In carload lots New York 
3.60 @ 3.75c. for various Western brands. 
Antimony c.; Hallett’s, 
@ 6.50c.: Japanese, 
Lard Oil Prime city, present make, 
quality, in carload lots, 38 @ 40c. 
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Manufactures. 


The Greenville Tube Co., Greenville, Pa., 
stall new machinery. 


delivery, 
Cookson’'s, 7 @ 7.25 
6.40 @& 6.50¢. 


6.40 


commercial 


will in- 
Georgia Slate Co., Rockwart, Ga., will erect a 
plant, and install new machinery 

The power house of the street railway company 
at Owosso, Mich., is to be enlarged. 

The Halifax Shoe Co, Halifax. Pa., will enlarge 
their plant, and place new machinery. 

The Norristown Wire Co., Norristown, Pa., will 
increase their plant, and place new machinery. 

At Reading, Pa., the Chantrell 
doubling the capacity of their works. 


Tool Co. are 
The Oliver Wire Co., of Pittsburgh, Pa., are add- 
ing new machinery of an improved type. 

W.H 
a large 

The Hall Safe 
will be removed from Cincinnati to Hamilton, O 
Creek Cotton Mfg. Co., Petersburg, 
and install new machinery 


Hamilton & Co., Pittsburgh, Pa., will erect 

glass plant, and install new machinery. 

and Lock Co.’s works and offices 
The Swift 

Va., will erect a plant, 

Aiken, Ss. C., will erect an ice 

latest 


Claude E 
plant, and equip it with the 
chinery. 


Swayer, 
improved ma 


The Conococheague Brick and Earthenware Co., 


Williamsport, Md., will erect a plant, and install 
new machinery, 
The Dunsmore Electric Light Co., Dunsmore, Pa. 


will erect a pl with the latest im 
proved n 
The Municipal 
spend $3,000 in new equipment 
the Fire 
Win. I 


Pa., will eres 


lant and equip it 
achinery 
Nanaimo, B. C., will 


and 


Council at 
applianee for 
Department 

Fairfield, Lancaster County 
and install all 


MecSparran, 


ta cannery, new and 


improved machinery 


} 


Che Council of Parrsboro, N. S., have secured 


the services of an engineer to prepare plans for a 


system of water works 
The Seneca Glass Co., of Fostoria, O , will be re 
moved to Morgantown, W. Va., where the plant 


will be considerably enlarged 


The Connellsville Suburban Street Railway Co 


Connellsville, Pa., will erect a plant, and install 
new machinery ( apital S25.000, 

A new basket factory is to be built at Grand 
Haven, Mich. Cc. Bos, of Grand Haven, and Jas 
Edwards, of Agnew, Mich., are interested 


A new concern has been incorporated at Charle 
electric supplies. It 
and Mfg. Co, 
Lansing Boilerand Engine Works, Lansing, Mich, 
$100,000 will be expended in thoroughly equipping 


to manufacture 


rol, Pa.. 
known as the People’s Electric 


a plant to manufacture boilers and engines 
H. Tl. Bush & Co., Detroit, Mich., filed articles of 
incorporation, capital $200,000, to manufacture ma- 
chinery planers, drilling machines, engines, ete, 
There is a new grain elevator projected at Grand 
Haven, Mich 
Grand Haver and Muskegon, 


The Crosby Transportation Co., of 


Mich., is interested 


* Pratt § Mbitney Cos 


- MAKERS OF ... 


Fine Machine Cools. = 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and 
Small Tools for all Machine Work. Drop Hammers and Trimming Presses. Forging and Trimming Dies 
for all classes of work. 


England—Buck & Hic amen, 280 Whitechapel rd., London, E.; Chas. Churchill & Co., Ltd., 21 Cross st., 
London, E. France--F. G. Kreutzbe rger; Fenwick Freres & Co., 21 Rue Marte l, Paris. 
Chicago—42 and 448. C aeons st. Boston—21 Franklin st. New York—123 


FINEST QUALITY OF REAMERS. 
Patent Spiral Flutes, ‘‘ LIGHTNING AND GREE . RIVER’’ SCREW PLATES, 
Taps, Dies, e c. 


Send for Cata- 
logue. 


WILEY & RUSSELL MFC. Co., Creenfield, Mass., U. S. A. 


. 


Finsbury, 


Liberty st. 





} PAT. SPIRAL FLUTED / 











FOR FOUNDRYMEN WEST. “American Foundry Practice.” 


EEE WEST. “Moulders’ Text Book.” 
EACH, BOLLOND. “Iron Founder.” 
$2.50. 


i2mo, cloth, BOLLOND. “Iron Founder, Supplement.” 
JOHN WILEY & SONS, 53 EAST TENTH STREET, NEW YORK. 


ATHESSs 


DELIVERY 


aren 33-36-42 In. Swing. 

FITCHBURG MACHINE WORKS, 
FITCHBURC, MASS., U.S.A. 

UP TO DATE MACHINE TOOL MANUFACTURERS. Catalog E. 











14-16-18- dd In, Swing 












~ Lathes! Planers!! Shapers, &c.!!! 


Our tools are all of the latest and most approved de- 
signs, while the workmanship, material and finish 
ire of the highest order, You will find it an advan 
tage to have our catalogue and special prices be 


fore placing your order. 


woe. — SEBASTIAN LATHE CO., 


17 and 119 CULVERT ST., CINCINNATI, OHIO. 


STAR LATHES 


kkk 
Foot Power Screw Cut- 
ting, Automatic Cross 
Feed, 9 and 12° Swing. 
Send for Catalog B. 


Seneca Falls Mfg. Co. 


687 Water St.,Seneca Falls,N.Y. 


/ 9 TO 15 IN. SWING. 







CATA 


DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST.,N.Y. 


IE FREE 





= doe aff ™y polent fe Tang _ 
a and forssqn Countries, 
uals for ee post fownteen bo ana, 


fwork 


Qovitinour 


a 
'96 THE NEW ’96 JENKINS 


S the Perfection of Joint Packing 
Does Not Squeeze Out 











"96 


JENKINS ee PAacy, Instantaneous, 


and not necessary to 


vaase ~w 


oemnins 2 : righ : ; 
or GENKINS follow up joint. We guarantee it to last for years 
JENKINS STANDARD PACKING on any and all pressures of steam or any kind of 
joint where packing is required. Does not rot, burn 


the 


insist on having 


t. therefore 


And 
Nee 5 (Keith 


— 
JENKINS STANDARD Patx 
ING 


best for all purposes, 
’06 JENKINS ’96, 


or blow ou 
Call for and 
stamped like cut 


JENKINS BROS., New York, Besten, Phila., Chicago. 
BETTS MACHINE CO., Wilmington Dels 
PLANING MACHINES 


OF MOST MODERN DESIGN AND 
CONSTRUCTION. 


From 3 ft. sq. to J0 ft. sq. 












12 Sizes. 
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BAUSH & HARRIS MACHINE 
1OOL Ci C0. HOLYOKE, MASS. 


MANUFACTURERS OF 




















VERY 
. q DESCRIPTION. 
SS] . rare 
MACHINES, the Latest and Best. 
HURLBUT ROGERS MACHINE CO., 
SO. SUDBURY, MASS. 
German Agents: Eagtieh ge A 

Chas. Churchill & Co, Ltd., 

London and Birmingham 


Schuchardt & Schutte, 
Berlin and Vienna. 








a 
Winer & Peck Mfg. Co. New Haven, Conn. 
SEND FOR CATALOCUE. 


SESTER MACHINE SCREW CO 


aad ' air 
ae) 
. “wo jacesres| mass. |\\!! 












»N SARA AA SS NS Os ‘4 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 





THE WATERBURY 
FARREL FOUNDRY 


Waterbury nn. U.S.A BUILDERS OF 
FOR MAKING 
STEEL TUBE, BICY E PARTS, BRASS GOODS, SILVERWARE 


Roots’ New Acme 


m Hand 
Blowers 


SLOW SPEEDED. 
FORCE BLAST. 
DURABLE, 
COMPACT, 
CHEAP, 
















P.H. &F.M. ROOTS, 
St Connersville, ind. 
BOX 3766, 


NEW YORK, 
109 Liberty St. 


MANAGER, 











| .s¢ Patent 
ar. Radial § 


} Chicago, 


UFFALO DRILLS. Ra 


Street. 


i : s -—~ 
Fon BLacnsmira, JN ian New Tott, AMERICAS BEST Y y | 
CARRIAGE & WAGON MANFAS. 26 ee oY 
Ww 24 sizes. 7 Sc yey y THe WORLDS SraNOARD Aa 2 Cr 


UFFALO FORGES: 








ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and ener ¢ Price List Free by Mail. 













We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


H.W. JOHNS MANUFACTURING CO. 


87 Maiden Lane, NEW YORK. 








‘ 
87 MAIDEN LANE, 
NEW YORE 








CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK. 


SEND FOR CATALOCUE. 
















2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 


MARIS BROS.. 












Patent Hot Blast 


STEAM HEATING es " 


Combined Steam Fan and Heater, 
For Ventilating and Drying. 


automatic STEAM ENGINES cnoroncs 
. BF. STURTEVANT CO. 


NEW YORK. PHILADELPHIA, CHICAGO. 






SEND FOR 





BOSTON. 


LONDON, 


ENG. 





DIETZ, SCHUMACHER & BOYE, 


Successors to DIETZ, SCHUMACHER & CO. CINCINNATI, OHIO. 


STANDARD ENGINE LATHES, 14 to 30 INCH SWING. 
IMPROVED RADIAL DRILLS, 52 to 120 INCHES. 
DAWSON & GOODWIN, Chicago. 
J. J. McCABE, New York Citv. 





LATEST IMPROVEMENTS, Lr miei 
FINE WORKMANSHIP. 








a: aenantgygs 


* Automatic « = 
: Bolt Chreaers 


Sizes—Bicycle Spokes to 4-inch Bolts. 








FLATHER & COMPANY, 


NASHUA, N. H., U.S. A. 


LATHES, 


SCREW MACHINES, 
PLANERS AND SHAPERS. 








The Flather Lathe, 22 inch. 





48 AMERICAN MACHINIST 


September 24, 1896. 





Brown & Sharpe Manufacturing Co., Providence, R. I. 
» Treatise on 


Milling Machines. 


NEW EDITION. 





CONTENTS: 
Full description of Universal and Plain 
Milling Machines.—Attachments, etc.— 
Care and Use of Milling Machines.— 
Cutters used on Milling Machines.— 
Examples of Operations.—Direct Index- 
ing. — Compound Indexing. — Cutting 
Spirals on Universal Milling Machines. 
6x9 inches, 246 pages. 


PRICE, INCLUDINC POSTACE: 
Cardboard Cover, ..... 45 
oo 











Warner « SWASEY, 


CLEVELAND, OHIO. 


IRON & BRASS-WORKING MACHINE TOOLS 


Monitor Lathes, Turret Engine Lathes, Screw Machines, 
Forming Monitors, Boring Mills. 
SEND FOR CATALOGUE AND PRiCEs. 





















"ASHCROFT MANUFACTURING CO. 


=——————===MANUFACTURERS OF= 


The Tabor Steam Engcine Indicator 


FITTED WITH HOUGHTALING REDUCING MOTION. ) 
A PERFECT INDICATOR, trite crind ond 


Send for our book on the Indicator. Sent free. 









OFFICE & SALESRO 10M : lll & 113 LIBERTY STREET, NEW YORK. 


424 TELEPHONE BUILDING, | 60 SoutrH CANAL St. 
PITTSBU RGH, PA. CHICAGO, ILL. 


FINE TAPS 


OF EVERY DESCRIPTION. 



















BUT USE THE 
<r» MEWER «% 
, y FEED DRILL. 
NO PRESSURE REQUIRED. 

All the power is applied directly in cutting. No power is lost in forcing 
the drill through the metal, or in feeding the machine, the feed and pressure 
being entirely automatic. 

The operator simply turns the bit brace (or whatever means is used to 
rotate the drill), and he machine does all the rest. Can be used in any bit 
brace, flexible shafting or by any of the well-known methods for rotating 
a drill. 

A great labor saver. Indispensable to all mechanics using drill. Every 
machine warranted, Ask your dealer for one. Manufactured only by 





MEWER TOOL COMPANY, Portland, Me. 





Cuts, Photographs 


MANUFACTURERS OF 


ENGINE LATHES 


from 17 to 64 in. swing. 


FIFIELD TOOL Co.. 


and Prices furnished on application. 


LOWELL, MASS., U. &. A. 











Who can think 

Wanted — in Pd of some simple 
thing to patent? 

ur ideas; they may bring you wealth 


o 
Write to JOHN WEDDERSURN & CO., Patent Attor 
neys, Washington, D. C., for their $i, 800 prize offer 


and list of two hundred inventions wanted. 








Fine Grade Drop Forgings. 
WYMAN &{porpon, 
WORCESTER,MASS. 











Stuart’s Patent ahotgagtne 
Wedge Coupling. 


REQUIRING NO 
KEYS. 


R. J. STUART’S FOUNDRY 
AND MACHINE WORKS, 
NEW HAMBURGH, N. Y 


Have successfully 
stood the test for ¢ 
years and are still 
being shipped on trial, or money returned if you 
wantit. All sizes kept in stock. 





JONES & LAMSON MACHINE COMPANY, SPRINGFIELD, VT. 


SEE PACE 14. 


FLAT TURRET LATHE. 











—_— 
< e 








